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VIGNETTE 


T. Rei 


I technologists, regardless of the excel- 
lence of their research, were to take a little 
more time and care writing up their results, 
our technology would be greatly enriched, 
and scientists and engineers, as well as lay- 
men, would be better informed”, William T. 
Reid believes. “Much of the difficulty all of 
us experience in reading the technical litera- 
ture is unnecessary. Too many technologists 
write for themselves and perhaps a few 
dozen of their colleagues in the field. If they 
would only take the trouble to use more 
generally meaningful words, instead of their 
highly specialized language, research work- 
ers would help the rest of us understand 
what they are doing.” In the process, Reid 
oints out, “they would also help themselves, 
or the world would be much more aware of 
their activity.” 


Bill Reid’s interest in better technical writ- 
ing is only a by-product of his primary con- 
cern—the guidance and coordination, as 
assistant technical director, of research in 
combustion, graphic arts, engineering phys- 
ics, and chemical engineering. Bill joined the 
Battelle staff to direct research on funda- 
mental studies of the combustion process and 
problems of high-intensity combustion, utili- 
zation of solid fuels, and heat transfer. Later, 
he was concerned with new developments in 
printing processes, with particular attentio: 
to xerography and studies on bookbinding, 
edge-gilding, and duplicate plate making 
and other problems. But that Bill's interests 
range far beyond these areas is evident to 
anyone who talks with him. 


Prior to his association with Battelle, Bill 
served with the Bureau of Mines for 17 
years, most of them at the Pittsburgh station, 
There he became supervisor of combustion 
research and conducted far-reaching studies 
in the flow properties of coal-ash slags at 
high temperatures. After World War II, he 
studied the status of low-temperature car- 
bonization of coal during a six-month as- 
signment to Japan. Bill received his profes- 
sional training, and a B.S. degree in chemical 
engineering, at the University of Washington. 


Bill is active in the American Society of 
Mechanical Engineers, especially in its Fuels 
Division. Currently, he is chairman of that 
division, secretary of its Furnace Perform- 
ance Factors Committee, and a member of 
the Solar Energy Applications Committee. 
He participates also in the work of the Tech- 
nical Association of the Graphic Arts, for 
which he edits the TAGA Newsletter. Other 
professional interests include membership in 
the American Society for Testing Materials 
and the Society of Automotive Engineers. 


Bill and his wife Hazel have accepted 
gracefully the role of grandparents to the 
two sons of their eldest daughter. A younger 
daughter and a son still keep the Reid house- 
hold busy, The entire family enjoys its fre- 
quent trips to the West Coast, Bill's old 
stamping ground. At home, Bill. a profes- 
sional musician while in school, occasionally 
turns to that interest when not immersed 
in electronics or photographic gadgetry. 
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Education 
for the 


Atomic Age 


COMMENTARY 


I believe, and I know that you know, that science, and technology based upon 
science, is the very lifeblood of our strange, new, and dynamic civilization, 
You know that science has managed to transform the world, not only 
century by century, but practically decade by decade. Science is important: 
science education is important. . . 


Russia has made some very spectacular advances—sputnik, lunik, and quite 
a few other less advertised developments. This is the very natural outgrowth 
of the situation that its science education has made possible. If the present 
situation continues, the Russians will have scientific leadership . . . 


The Russians . . . use economic incentives to gain an advantage. The life 
of the average Russian is miserable; a good scientist has a good life and a 
secure one. We live in a society where everybody is supposed to lead a 
good life . . . and where people are turning to easy occupations. and science js 
not one of them. Should we say we need difficult occupations? I don't 
believe it. I believe that the greatest accomplishments are not brought about 
by the whip, but by a great inner desire. 


What can we do about it? 


Before I can tell you how to accomplish something, I'll have to put before 
you what I believe has to be done. Two things are called for. One, we need 
more really good scientists; two, we need a public that appreciates science. It 
need not understand any one branch of science, but it must understand 
what science is. If I, the elder, do not understand or am not interested 
in science, I cannot say effectively to my child, “You go and study it’— 
and thus the best talent will remain undeveloped. 


A first step in accomplishing our goal is to have general interest awakened. 
Without that, the best minds are not going to turn to science , . . We 
cannot interest students by giving them meaningless calculations about 
meaningless subjects . . . The only way we can bring this about is to make 
people understand that science is an interesting, imaginative, adventurous 
occupation . . . We need good teachers to accomplish this. A good teacher is 
someone who likes his subject and shows it—he succeeds because when he talks 
to a room full of students and they see him like to do something, they like 


to do it, too. 


And when should we start teaching science? The sooner the better; as soon 
as simple topics can be found which children can understand and which will 
make them want to find out “Why?” There is no age that is not receptive 
to ideas and the facts about them . . . It is a mistake to believe that in order 
to study science one must understand all types of it, and students don't get 
their results by going step by step . . . At first they don’t understand it, 
but you explain for them again and again, and they begin to understand . . . 


Our way of life, our battle for values depend in the end upon our 
technical preparedness, the understanding of the public, the excellence of 
the next generation of our scientists. All these questions are in the hands of 
you teachers, because you alone are able to create the conditions which will 


bring about the changes essential for our survival. 


Dr. Edward Teller, Director of the Livermore 
Branch of the Radiation Laboratory, University 
of California, speaking before the Ohio Science 
Education Association 
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It is generally known that the heredity of an individual 
is associated with the chromosomes which occur in the nuclei 
of the cells, Chromosomes occur in pairs, and in a heterosexual 
species each parent contributes one member of the chromo- 
some pair. The classical unit of heredity is the gene. Originall 
the gene was only a concept; but in time, especially * samo | 
cytological studies in the fruit fly, it has begun to taken on dimen- 
sions. Therefore, since the chromosomes are paired, genes occur 
in pairs, and a specific trait is a measure of the gene pair. 

The locus is the site on a chromosome occupied by a specific 
gene. A gene may be thought to have two major functions: 
first, to effect a trait in an individual; second, to reproduce itself 
and thus pass on to the progeny of the cell it occupies the genetic 
information which it contains. In the course of reproducing itself 
a change may occur which leads to an altered bit of information. 
If this change is permanent it is called a mutation. 

As a result of mutation, a family of genes may be present 
in a population all of which effect a specific process, but each 
of which leads to a slightly different end result. The members 
of this family of alternative forms of the original gene are called 
alleles. Thus, the alleles are the alternative forms of the gene 
which can occupy a specific locus. For some characteristics, as 
many as 20 alleles may occur. However, no individual can have 
more than two of the alleles, since there is only one site on each 
chromosome that can be occupied by the alleles. If both members 
of the gene pair occupying a specific locus are alike, the indi- 
vidual is considered homozygous for the trait. If two different 
alleles occur as members of the gene pair, the individual is 
classed as heterozygous. 


Uniform Mice for Research 


Biologists are only beginning to reap the benefits attainable with use of 
genetically uniform mice. As knowledge about inbred lines develops, 
research on many diseases will be advanced more rapidly. 


by Cart CoHEN 


Ax IMPORTANT PART OF OUR progress in technology has been 
dependent upon the regular supply of pure, uniform materials. 
The analytical chemist has his reagent-grade chemical. The 
metallurgist has produced metals of very high purity for the 
exacting demands of the engineer. It is not unreasonable for those 
engaged in research which requires biological assays to demand 
biological material of purity and uniformity analogous to that of 
the chemists’ analytical reagents. However, investigators attempt- 
ing precise techniques in biology, using laboratory animals, have 
always had to face the fact that no two animals are turned out 
from the same mold. 

In biological research the laboratory animal has many uses. 
We may wish, for example, to study the effect of a particular 
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treatment on a property of our animal, for instance, 
the effect of graduated doses of a hormone on the 
growth rate in the mice. In a study of this sort we 
would like to use a minimum number of animals in 
each treatment group and yet be sure of the signifi- 
cance of the result. The variability of the property 
which is to be measured thus determines the number 
of animals the experimenter must use. 

Biologic variability results from the interaction of 
the inherited genetic constitution, which determines 
limits of variability, and the total environment; the 
result is the pattern of growth, development, and 
behavior of the living thing. In order to achieve homo- 
geneity of our biological analytical material, we must 
strive to attain control of the genetic and environ- 
mental determinants. 

Environmental homogeneity requires optimal health, 
that is, freedom from infection, relatively constant ex- 
ternal conditions, good housing, and food of a high or- 
der of purity and constancy. In other words, very good 
practices of animal husbandry must be maintained in 
order to approach environmental homogeneity. 


ACHIEVING GENETIC HOMOGENEITY 


Obtaining genetic homogeneity is very much an- 
other matter. The more the individuals of a group 
differ in genic constitution the more variable the 
group will tend to be. The study of evolution of animal 
species indicates that for survival in an uncontrolled 
environment an animal population displaying the 
greatest genetic heterogeneity has the greatest chance 
for survival. Thus the development of genetic homo- 
geneity runs counter to conditions which are the re- 


Dr. Cohen’s primary fields of in- 
terest are immunology and genetics. 
He is directing the research in prog- 
ress at Battelle for the Cancer 
Chemotherapy Service Center of 
the National Cancer Institute. Cur- 
rently, he is also conducting a study 
on blood groups and transfusion in 
anim being conducted under a 
grant from the National Institute 
of Health. The author joined the 
Battelle staff after several years of research as 
an associate at the Jackson Memorial Laboratory 
in Bar Harbor, Maine. Cohen, who received his 
Ph. D. in bacteriology from Ohio State Univer- 
sity, is author of various articles and papers based 
upon his studies. 


sults of survival in challenging environments. The 
theoretical considerations for obtaining genetically 
uniform animals have long been known; in practice 
the development of a constant genetic state in ap 
animal population is difficult. 


Inbreeding 


The theoretical ultimate objective is the establish- 
ment of a pure line—one in which all gene pairs are 
homozygous and the characters controlled by the genes 
are fixed, that is, are constant in a uniform environ- 
ment. The process of developing these pure lines of 
maximum homozygosis is inbreeding. The rapidity 
with which the theoretical limit of homozygosis js 
reached depends upon the system of inbreeding used, 
Self-fertilization is the method which allows the most 
rapid approach to the theoretical limit, but only in 
plants is this method feasible. In animals, sib-matings 
(brother by sister) offer the most rapid advance to- 
wards homozygosity, although first-cousin matings or 
parent-offspring matings are also used. 

In brother-sister mating, the system most commonly 
used for inbreeding small laboratory mammals, the 
proportion of homozygous gene pairs should theoretic- 
ally approach 100 percent after 20 generations. Actu- 
ally 100 percent homozygosity is not achieved be- 
cause of several rather complicated factors which will 
not be discussed here. 

Inbreeding, then, develops a population which has 
reduced genetic heterogeneity until almost 100 percent 
homozygosity of the gene pairs in the population is 
achieved, 

The process of inbreeding has reached its fullest 
use in the development of a relatively large number 
of inbred strains of mice. These strains, now number- 
ing more than 100, were developed for the purposes 
of cancer research. The longest known inbred strain 
was started in 1909 and still is widely used. Originally 
these strains were studied for the sake of their own 
properties, such as incidence of tumors, life span, and 
acceptance of transplanted tumors. 

Until quite recently the standard laboratory mouse 
was the “albino mouse”, and little attention was paid 
to genetic uniformity, for only in a relatively small 
number of laboratories were inbred strains known 
and used. Now the inbred strains are increasingly 
recommended for general laboratory use, and _ the 
scientific literature attests to this changing attitude. 
We find more and more descriptions of the laboratory 
animals used in specific experiments; we read _ that 
the C57B1, C3H, dba, or BalbC were used (these 
being the precise designations of some few of the 
inbred lines) instead of “white mice”. 
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PROGRESSION OF GENE CONSTITUTIONS 


This is the typical gene constitution of a random-bred mouse..... 


ie 


[4] 


4 After 20 or more generations of inbreed- 5 


ing the genetic constitution becomes 

fixed. Two possible inbred lines from 

the above random-bred mouse are shown y | 
below 


This line could contribute This line could contribute 
only these genes in breeding only these genes in breeding 


A cross of parents of the above inbred 
lines would yield the F1 hybrid with 


A parent of this type, in turn, could contribute 


any one of the following gene constitutions: 


and eight additional gene constitutions. 
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Hybridizing 


Another type of genetic homogeneity may exist in 
a given population at a given time if all gene pairs in a 
population are the same, even if both members of the 
gene pair are not alike. The hybrid produced by the 
cross of two highly inbred strains is genetically ho- 
mogeneous even though many of the gene pairs are 
heterozygous, since each parent has only one kind of 
gene at each locus to contribute to the offspring. All 
the respnoses in these so-called F1 hydrids are uniform 
within this one hybrid population, but do not neces- 
sarily resemble the responses of either parent strain or 
other F1 hybrids produced by the mating of two other 
inbred lines. 

There are two main advantages to the use of the F1 
hybrid. The first advantage relates to “hybrid vigor” 
and the second concerns certain types of variability. 

The process of inbreeding may lead to decline in 
vigor of the animals. This would include decline in 
fertility, fecundity, post-natal survival, and rate of 
growth and maturation. This loss of vigor is due to the 
accumulation in the homozygous state of a number of 
deleterious recessive genes. The process of crossing 
two different inbred strains restores some of the hete- 
rozygosity which came about through the normal evo- 
lution of the species. The hybrid then is much more 
vigorous than either inbred parent. This “hybrid vigor” 
induced in Fl hybrids resembles, in principle, that 
found in the very famous “hybrid corn” which has 
done so much to revolutionize farming in the corn belt. 

In recent years there has appeared in the literature 
adverse criticism of the use of inbred animals for 
certain types of assays. Experiments have shown that 
in some pharmacological studies there is actually 
greater variability in the response of inbred animals 
than of Fl hybrids. The cause of variability is asso- 
ciated with the kind of genetic balance which is found 
in normally outbreeding populations and which is lost 
in inbreeding. Fl hybrids may be used in studies 
which require genetically uniform animals when em- 
pirical methods show the inbred stocks to be too 
variable. 


Uses Basep ON SpEeciFIC CHARACTERISTICS 


As was indicated earlier, the first inbred-mouse 
strains were developed for cancer research. While 
attention was being given to genetic factors influencing 
cancer incidence, the process of inbreeding fixed 
nearly all the genes in the strain, Since the mouse 
has in the order of 100,000 genes, the fixation of genes 
in one strain, leading to uniformity within the strain, 
was, with reference to all mouse genes, a random 
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PERCENTAGE OF HOMOZYGOSIS 


NUMBER OF GENERATIONS 


The percentage of homozygosis in successive generations of 
brother-sister matings. 


process. Thus the inbred strains showed marked be- 
tween-strain diversity. The differences between strains 
is now being exploited in areas of medical study other 
than cancer research. 

As the properties of each inbred strain are uncov- 
ered through research, they become part of the litera- 
ture of science. The investigator is in a position to 
choose his experimental animal to fit the experiment 
he is to run. Exceedingly large numbers of mice, as 
nearly identical as possible, which can be counted 
upon to live a definite time and which have a known 
susceptibility to a chemical agent, infectious organism, 
or environmental condition, are becoming the accepted 
tools in the medical sciences. 


Infectious Diseases 


In the study of infectious diseases it has been found 
that the nature of the disease produced by a certain 
pathogen may depend upon the genetic makeup of 
the host. One area of intensive investigation is that 
in which the analysis of the characteristics of strains 
of high, low, and intermediate susceptibility to mouse 
typhoid is being used to obtain indications of the 
factors of importance in the resistance of man to 
disease. Manipulation of the diet, environment, num- 
bers of infective particles, and numbers of animals in 
a closed population, all superimposed on the known 
genetic differences in the study of mouse typhoid, 
has led to many interesting hypotheses relating to the 
infectious process. 

Not all inbred strains of mice are equally susceptible 
to experimental infection with the human type of 
tuberculosis organisms. Actually, some inbred strains 
are extremely resistant to tuberculosis. A program in- 
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volving the study of the tubercle bacillus or the search 
for an antibiotic or chemotherapeutic agent useful 
against this organism can be carried out in mice, but 
it can be carried out with meaning only if the proper 
inbred strain is used. Similarly, differences in sus- 
ceptibility have been found in many other experimen- 
tal infections in mice. 


Constitutional Diseases 


In the study of certain of the diseases that afflict 
man, we are constantly handicapped by the fact that 
there are many experiments or treatments that cannot 
be carried out in a patient. We would like to find an 
experimental animal in which a similar disease con- 
dition exists and use this animal to gain insight into 
the disease process in man. Although infectious dis- 
eases were of prime importance for many years, our 
new chemotherapeutic and antibiotic agents have 
made most of the feared infections much less of a 
public health problem. Medical research has turned 
in its interest from the infectious disease to the so- 
called constitutional diseases, Cancer, heart disease, 
multiple sclerosis, muscular dystrophy, and others are 
now getting closer examination. In the study of con- 


STRAIN dba 


stitutional diseases we are aided by the fact that the 
inbred animal has its well defined characteristics. 

Value of Mutant Genes. One interesting sidelight 
in the usefulness of inbred strains is the fact that 
where great uniformity exists, an unusual animal will 
be striking. Some years ago at the Jackson Memorial 
Laboratory, which maintains the foremost inbred- 
mouse colony in the country, a mutant mouse appeared 
which had what seemed to be a neuromuscular abnor- 
mality. Some years of research on the progeny of this 
mouse disclosed that the animals had a disease that 
resembled muscular dystrophy. The usefulness of this 
animal for the study of the development, biochemistry, 
and treatment of muscular dystrophy is overwhelming, 
since it is the only experimental animal in which a 
disease resembling muscular dystrophy appears with- 
out chemical induction. This is but one example of a 
useful gene mutation detected as a divergent animal 
in an otherwise uniform population. Observations of 
this sort have led to the identification of over 250 
mutant genes in the mouse. Each mutant gene is 
potentially the basis for study in basic areas of biology 
and medicine. 


STRAIN C3H 


STRAIN Balb C 


STRAIN C57 Black 
1920 1930 1940 1950 


1910 


Four well-known strains of inbred mice, their approximate date of development, and an indication of their origins. 
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Uses in Cancer Studies 


Experimental approaches to cancer therapy involve 
the use of animals in a variety of ways, One of the 
earliest questions, answered in part by these animals, 
is related to the heritability of susceptibility to can- 
cer. Human data are still not sufficient for a precise 
statement of the heritability factors in human can- 
cer. Studies of the spontaneous tumor rates in in- 
bred strains indicate that the genetics of the animal 
is of tremendous importance. The age at which tumors 
appear, the kinds of tumors, and the frequency of 
tumor appearance differ between strains, showing that 
inheritance plays an important role in the appearance 
of cancer in mice. 

Mice are used far more widely in research today 
than any other species of experimental animal. A large 
proportion of these mice are of known genetic con- 
stitution and are being used in the empirical search 
for compounds or materials which have cancer chemo- 
therapeutic properties. The primary screening phase 
of this program, such as is in operation at Battelle, 
uses tumors that can be transplanted from mouse to 
mouse and which grow in the implanted mouse at 
a predictable rate. Mice with the implanted tumors 
are treated with chemicals and if the chemical has 
anti-tumor activity the tumor growth is inhibited. 
Since the physiological factors that control the trans- 
plantation of tumors resemble the factors governing 
skin grafts in humans, tremendously large numbers 
of the equivalent of identical-twin mice must be made 
available. The inbred strains and the F1 hybrids be- 
tween these inbred strains are the answers. In the 
nationwide cancer chemotherapy program more than 
50,000 genetically pure mice are used each week. By 
a system of closely coordinated genetic manipulation 
the required numbers of uniform mice are available to 
fill the need. A program of such scope can be carried 
out in a uniform manner because small bits of tumor 
from one mouse can be used to make available tre- 
mendously large numbers of animals all growing the 
same tumor. 

We have not reached the ultimate in the use of 
the genetically homogeneous mouse in cancer research. 
Certain types of tumors, such as cervical, uterine, and 
intestinal, do not have a high incidence in any of our 
standard inbred strains. In the laboratories where 
mouse genetics and cancer are studied, work is going 
on toward the development of the inbred strains that 


“The revolution of modern men. . 


will show the desired tumors with the most satis. 
factory frequency. 


CONCLUSION 


The trend in the uses of animals of known genetic 
constitution will probably be toward exploiting phys. 
iological differences between inbred lines of animals, 
Advantage will be taken of the between-strain differ. 
ences in hormone level, cell counts, organ size, homeo- 
static mechanisms and responses to subtle environ. 
mental influences. The mutated gene will continue 
to be used for studying obesity, neuromuscular abnor- 
malities, the development of inherited and congenital 
abnormalities, and many other specific characters of 
medical importance. 

Cancer research will still demand the largest num- 
ber of inbred animals, but other areas of research 
may require increasingly larger proportions of the 
animals available. As our life span is increased through 
medical progress, our population will contain more 
and more aged people. We may expect increased in- 
terest in the study of the aging process. The researcher 
has available, in genetically homogeneous mice, large 
numbers of identical individuals moving at a relatively 
uniform rate towards senility. Studies in aging may 
be closely related to cancer research since both the 
aging process and cancer involve changes in cells and 
tissues which alter the normal growth patterns. 

In the area of the behavioral sciences genetic meth- 
ods make a definite contribution. Large uniform popv- 
lations have been exposed to varying environments in 
order to study, among other things, the effects of early 
experience on later development. The differences be- 
tween inbred strains have been used for studies of 
high susceptibility or resistance to sound-induced con- 
vulsions. These two widely divergent examples indi- 
cate the usefulness of controlled genetic material in 
the study of behavior. 

Many of the fundamental questions in biology today 
relate to heredity. The gene is the unifying entity in 
biology since it is responsible, ultimately, for the con- 
trol of the basic properties of living things. We want 
to know more about the nature of the gene: how it 
carries and transmits information, how it acts to it- 
fluence cell constitution, development, organ structure, 
reactions of organisms to stimuli and finally group 
behavior. Through experimentation and observation 
involving animals of known genetic constitution many 
of these questions may be answered. 


. lies essentially in this: it is a revolt 


against things as they are when there are ways of doing things better.” 


James R. Killian, Jr. 
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High-Resolution 
Nuclear 


Magnetic Resonance 


Nuclear magnetic resonance offers a technique 
for studying the structures of compounds. In 
conjunction with other spectroscopic techniques, 
it will provide scientists with materials data 
which could be only hypothesized previously. 


by Roserr J. JAKOBSEN 


Is A LITTLE MORE than a decade, nuclear magnetic 
resonance (NMR), once of interest to nuclear physi- 
cists only, has achieved an importance that makes it 
exciting to scientists in many fields. This phenomenon, 
a way to “tune in” and observe the magnetic fields 
of the nuclei of atoms, was discovered simultaneously 
by E. M. Purcell of Harvard and F. Bloch of Stanford 
University in 1946. Through their discovery they have 
made available a sensitive tool for accomplishing many 
tasks, most significant of which is determination of 
the structure of chemical compounds. 


Wuat Is NMR? 


Nuclear magnetic resonance (NMR) is a formid- 
able title for a relatively simple technique that can 
reveal much information about the structure of mole- 
cules. Many scientists call the technique “nuclear spin 
resonance” because it is the spin of the nucleus that 
generates a magnetic moment. Others, in an attempt 
to simplify the title, call the technique “spin res- 
onance” or “magnetic resonance spectroscopy”. The 
last title seems most accurate, since nuclear magnetic 
resonance is as much a form of spectroscopy as infra- 
red, ultraviolet, and visible spectroscopy. 

Nuclear magnetic resonance (NMR) spectra are 
given only by atoms with nuclear magnetic moments. 


For example hydrogen, fluorine, phosphorus, and 
nitrogen give such spectra, but carbon and oxygen 
do not. The vast majority of work has been concerned 
with protons (hydrogen atoms) both because of their 
abundance in organic compounds and the fact that 
different types of protons produce different peaks in 
the NMR spectrum. Thus, the hydrogen NMR spec- 
trum consists of a number of peaks, the position of 
each peak being dependent upon both the nature of 
the chemical group of which the particular proton is a 
part and the proton’s relationship to other chemical 
groups. The distance between adjacent peaks is a 
function of magnetic field strength (measured in 
gauss). The value is gauss between a selected peak 
and the peak of a reference standard is called “chem- 
ical shift”. Each peak may be split into a number of 
smaller peaks due to interaction of the proton with 
the protons on adjacent carbon atoms, This splitting 
is called “spin-spin interaction”. The chemical shift 
and spin-spin interaction can usually be distinguished, 
and together these phenomena do much to elucidate 
the structure of chemical compounds. 

Consider for a moment the NMR spectrum of ethyl 
alcohol. It shows three groups of peaks. Group A 
consists of a single sharp peak due to the proton of 
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1. The essential parts of an NMR spectrometer. To obtain 
the spectra, two magnetic fields are applied to the sample, 
which causes an energy change in the material being studied. 
At this point, the motion of the magnetic field of the protons 
induces a voltage in the coil of the radio-frequency 

receiver which can be detected and recorded. 
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the hydroxyl group. Group B is due to the methyl- 
ene (CH:) protons and is split into a quartel as a 
result of their interaction with the methyl (CH:) 
protons. The amount of splitting is a function of the 
number of protons on the adjacent carbon atom and 
the parent peak is split into n + 1 peaks where n 
is the number of protons on the adjacent carbon atom. 
Group C is due to the methyl protons and is split 
into a triplet by the methyline protons. (See Figure 2) 


INSTRUMENTATION 


Since NMR is a form of spectroscopy, perhaps the 
instrument itself can be best understood by compari- 
son with other spectroscopic equipment. Such equip- 
ment, basically, consists of a source of light or power 
to produce a signal, a device to vary the wavelengths 
over which the signal is produced, and some kind of 
a detector to pick up differences in the signal caused 
by the sample. In NMR spectroscopy a magnetic field 
and a radio-frequency oscillator are used to produce 
the signal instead of a beam of light (as in infrared 
spectroscopy ), and instead of a prism or grating to 
cause the radiation or light to diverge into a spectrum, 
a sweep generator varies the strength of the applied 
magnetic field. Moreover, rather than a photoelectric 
cell or thermocouple as the detector, NMR spectro- 
scopy utilizes a radio-frequency receiver. The block 
diagram on page 9 illustrates the main components 
of the NMR spectrometer. 


APPLICATIONS 


The unique ability of NMR to distinguish different 
types of protons is demonstrated by the spectra of 
the following two methyl phenols: 


The author has been conducting in- 
frared spectral studies since his as- 
sociation with the Battelle staff. He 
has participated in research to cor- 
relate the far-infrared absorption 
bands with the structures of phenols 
and with the properties of phenol 
molecules and the correlation of in- 
frared bands with the weatherability 
of asphaltic materials. Jakobsen has 
also been responsible for the analysis 
of numerous compounds by infrared techniques. 
Earlier, after receiving a B.S. in chemistry and 
mathematics from the College of Emporia, he 
participated in surface chemistry studies at Kansas 
State College and high temperature chemistry 
studies at the University of Kansas. 
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Ou OH 
cH, CH, 
cH, H,¢ cH, 
2,3 - DIMETHYLPHENOL 2,3,5 - TRIMETHYLPHENGL 


These two compounds differ by only a single methyl 
group, yet their NMR spectra are strikingly different 
and are capable of simple interpretation. The NMR 
spectra of these compounds are given in figure 38. 

The high-resolution spectrum of 2,3-dimethylphe- 
nol (DMP) shows three groups of peaks, each group 
corresponding to one of the three different kinds of 
protons. The areas under the peaks are directly pro- 
portional to the number of protons giving rise to the 
peaks and the amount of splitting is a function of the 
number of hydrogen atoms on adjacent carbon atoms, 
Group A arises from the protons on the aromatic 
ring. While it is hard to visualize, there are six over- 
lapping peaks, here due to the three nonequivalent 
ring protons, each being split into a doublet by the 
adjacent ring proton. The sharp peak B arises from 
the single hydrogen of the hydroxyl group. The third 
group C is due to the protons of the methyl groups; 
two peaks are seen because the two methyl groups are 
not equivalent; the area under the peaks and the 
doublet shape corresponds to two different groups. 

In the NMR spectrum of 2,3,5-trimethylphenol 
group A contains two peaks, indicating two chem- 
ically different ring hydrogens. The area under the 
peaks and the equal peak intensity indicates two such 
protons. Group B, a single sharp peak, reveals by 
its position that it is caused by the hydrogen of a 
hydroxyl group. The unequal doublet in group C 
arises from the protons of methyl groups. The area 
under the peak corresponds to three such methyl 
groups. The two-to-one peak height ratio indicates 
that two of the methyl groups are equivalent in posi- 
tion relative to the hydroxyl group. 

A logical correlation of the data obtained from 
these spectra allows the suitable assignment of the 
correct structures. However, this proof of structure 
was concerned with known compounds. If the identity 
of these compounds had been completely unknown. 
the problem would not, of course, have been as simple 
as the situation described here. The number and na- 
ture of the functional groups could have been ascer- 
tained easily enough from the NMR spectra shown 
here, but a more rigorous analysis of additional spectra 
would have been necessary to establish the definite 
positions of the ring substituents. 

Thus, it is apparent that NMR spectra can reveal 
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much valuable information about the structure of 
molecules and often can give information not obtain- 
' able by other means. For example, in the proton res- 
gnance spectrum, one can distinguish between 
aromatic, olefin, acetylene, hydroxyl, cyclic, amine, 
mercaptan, and aldehyde protons. Hydrogens on car- 
bon atoms adjacent to aromatic rings can be distin- 
guished from those protons on carbon atoms adjacent 
to olefin groups, and these in turn can be distinguished 
from hydrogens on carbon atoms in a paraffin chain. 
In many cases methyl (CHs) and methylene (CH:) 
groups next to carbonyl (C = O) or ether (C-O-C) 
linkages can be identified. 


Uses in the Petroleum Industry 


In the petroleum industry, many uses have been 
found for NMR, especially in characterizing the com- 
plex mixtures often found in petroleum refinery 
streams. For example, by means of NMR spectroscopy, 
one can study the effects of varying conditions on 
certain alkylation or polymerization processes involv- 
ing aromatic hydrocarbons. From the spectra of the 
products of the reaction the percentages of aromatic 
hydrogen, olefinic hydrogen, alkyl hydrogen adjacent 
to aromatic rings, alkyl hydrogen adjacent to olefins, 
and paraffin hydrogen can be calculated. From these 
data the average number of carbons per side chain, 
the average number of olefin bonds per side chain, 
and the average percentage substitution of aromatic 
carbons can be determined. 

These data lead to an aver- 
age structural formula for 
the reaction product and an 


Another application of 
NMR in the petroleum in- 
dustry lies in the analysis of 
mixtures of low-molecular- 
weight oxygenated com- 
pounds. The protons on oxy- 
genations or carbon atoms 
linked to oxygen atoms often 
give different positions in 
the NMR spectrum depend- 
ing on the functional group 


average empirical formula. 
This information would be 
dificult to obtain by other 
techniques. OM 


containing the oxygen at- RTI 
oms. Thus, different peaks 
have been observed for the 
protons of such functional 


groups as: C, the methyl group. 


O 


.O-C H. -OH, -O-CH:-O-, -C-O-CHs, -O-CH:-OH, 
CH,-O-C-, and -CH--0-C.. 


If enough is known of the chemistry involved, these 
peaks can often be associated with individual com- 
pounds. The analysis of this type of mixture by NMR 
spectroscopy illustrates a decided advantage of this 
technique over other forms of spectroscopy, The ad- 
vantage is that quantitative results can be obtained 
without direct calibration. In the NMR spectra, the 
areas under the peaks are proportional to the respec- 
tive number of nuclei whose resonance produces them. 
Hence, NMR is especially useful with complex mix- 
tures when all of the individual components are not 
known. 


ADVANTAGES AND DISADVANTAGES OF NMR 


There are other characteristics of NMR _ spectro- 
scopy which, in many cases, make it the preferred 
analytical technique. For instance, the sample is not 
destroyed or modified by the analysis. Also, since 
NMR samples are studied in sealed glass tubes, they 
can be handled more easily and in more leisurely 
fashion. Samples sensitive to oxygen, moisture, or 
evaporation are particularly easy to store and study 
by NMR methods. These samples can be kept indefi- 


2. The NMR spectrum of ethyl alcohol shows three groups of peaks corresponding to the 
three chemical groups of the molecules—A, the hydroxyl group; B, the methylene group; and 
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3. These two spectra demonstrate the ability of NMR to disti 
variation in the peaks of ring protons in both A groups and by the differences in the peaks of the methyl protons in both C groups. 


nitely without fear of contamination. Because of the 
speed of obtaining and analyzing NMR spectra, it is 
a useful tool in laboratories with large numbers of 
routine samples. 

A major disadvantage of NMR is that high-resolu- 
tion NMR requires a liquid sample or a sample in 
solution in order to average out magnetic field varia- 
tions resulting from the orientations of the molecules 
of the sample. The averaging out gives narrow, sharp 
resonance peaks needed to observe chemical shifts. 

It should not be inferred that NMR will, in any 

ay, supplant present spectroscopic techniques such 
aseinfrared, ultraviolet, or visible spectroscopy. NMR 
gives an essentially different kind of information and, 
therefore, is best used in conjunction with other 
methods of analysis. In fact, it is often true that the 
use of NMR with other analytical techniques will give 
more information about the molecular structure of the 
sample than if NMR or another technique had been 
used alone. 

In the search for the identity of the compounds pres- 
ent, certain information would be obtained easily from 
the infrared spectra, and other information would be 
obtained from the NMR spectra. For instance, the 
presence of organic phosphorus acids is best estab- 
lished by infrared measurements, but once this is 
known, the actual structure of the acid is best deter- 
mined by NMR. The presence of phosphorus-aromatic 
earbon bonds can easily be seen in the NMR spectra, 
but the position of aromatic substituents can best be 
obtained from the infrared spectra. Certain other func- 
tional groups can variously be determined best by 


uish slight differences in chemical structures. This is shown by the 
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means of either NMR (such as olefin groups) or 
infrared (such as carbonyl groups ) measurements. 

The preceding examples only illustrate a few of the 
possible applications of NMR.. The known and poten- 
tial applications of NMR cover practically every area 
of industry and science, ranging from biology to the 
petroleum industry or from prospecting for minerals 
to the study of essential oils. 

NMR has already demonstrated its versatility in 
many ways. It has given the physical chemist a means 
of studying the kinetics of chemical reactions that 
are too fast for other methods of study. By the use 
of sealed sample tubes it provides a means of study- 
ing very slow reactions without danger of contamina- 
tion. It has provided the physical organic chemist 
with basic information about chemical reactivities and 
electron density. By use of NMR techniques, polymer 
chemists have settled some of the fine points of 
polymer structure. Both physicists and chemists have 
derived much information about hydrogen bonding 
from NMR studies. It has aided the biologist by giving 
him information about the structure of proteins and 
the configuration of peptide chains. To the industrial 
chemist, NMR has been a valuable tool for structural 
analysis in many areas. For example, the positions of 
olefin groups in several resin acids have now been 
assigned from NMR results by consideration of the 
numbers of olefinic, secondary and tertiary allylic 
protons, and shifts of various methyl groups. The tech- 
nique has been used, too, for structure determination 
of steroid and other pharmaceuticals, natural products, 
perfumes and essential oils, and high energy fuels. 
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BATTELLE 


% HOT CRACKING IN STEELS 


High-strength steels play an important part 

in the performance of modern aircraft and 

missiles. The development of welding meth- 
ods that will provide joints with strengths equal to 
those of the alloys themselves is of prime importance 
if these steels are to do the job expected of them. 

Robert E. Monroe states that use of ultrahigh- 
strength steels has been hampered by several welding 
problems, most serious of which is hot cracking. Hot 
cracking occurs as the weld deposit cools, at a point 
just below the solidification temperature. In a study 
made for the Materials Laboratory at Wright Field, 
Monroe and his colleagues investigated hot cracking 
of SAE 4340 weld metals. 

They investigated the hot-cracking tendencies of the 
steels with a freezing-cycle hot-tension machine which 
duplicates the welding thermal cycle. The research 
showed that a combination of high sulfur and phos- 
phorus contents, though within the specification limits 
for the steels, greatly reduced their freezing-cycle hot- 
tensile strength and ductility. 

The correlation of a large number of results, showed 
that sulfur and phosphorus cause appreciable hot- 
cracking if either exceeds about 0.017 weight per cent. 
This holds true even when the other element is present 
in amounts below 0.010 per cent. A combined total 
of the two elements exceeding 0.020 to 0.025 weight 
per cent creates serious difficulties. Thus, a limit of 
about 0.010 per cent of each element is most desirable. 


LATEX INSTABILITY STUDY 


% 


Among the problems of concern to pro- 
ducers of latex is the destabilization of the 
liquid during the production process. New 
light was thrown on the factors involved in the process 
by a study recently reported by F. A. Sliemers, Bailey 
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Bennett, P. B. Stickney, and R. G. Heiligmann of 
Battelle and H. K. J. deDecker of the Texas-U, S. 
Chemical Company's research center. They partici- 
pated in the investigation of the nonmechanical factors 
in the destabilization of SBR latex. 

In research for the Texas-U. $. Chemical Company, 
the chemists sought to determine the factors that in- 
fluence latex stability and to assess quantitatively, as 
far as possible, the relative importance of each factor. 
As an outgrowth of the study, they have proposed the 
theory that under “static” conditions, latex destabiliza- 
tion proceeds through a_ time-dependent localized 
polymer-particle dehydration. The dehydration ap- 
pears to occur in two stages—(1) “creaming”, during 
which more or less reversible aggregates are formed 
along with a perceptible increase in viscosity and (2) 
additional dehydration and coalescence leading to 
irreversible aggregates. Experimentation showed that 
particle growth precedes destabilization. 

The study indicates that a prime requirement for 
destabilization of latex is a static latex surface in con- 
tact with an unsaturated gas phase. Involved here are 
the three factors of surface area, surface agitation, and 
the degree of saturation of the gas phase in contact 
with the latex. The chemists found, also, that latex 
stability is influenced by temperature, polymer con- 
centration, and polymer-particle size, which contribute 
directly or indirectly to the dehydration process. The 
results of the study help to point new directions for 
research on the problem. 


BOOK-MARKING DEVICE 


% 


Librarians have always placed numbers on 

the spines of books by hand methods. A 

conservative estimate indicates that with a 
satisfactory machine, the millions of books added to 
library shelves each year could be numbered in half 
the time required by present methods and at the same 
time provide increased legibility and complete uni- 
formity. 

Recently, through a grant by the Council on Library 
Resources, Inc. to the American Library Association, 
funds have been made available to develop a mechan- 
ical book-marking device. Under the auspices of the 
Association’s Library Technology Project, Battelle 
technologists are carrying on the first phase of the 
research—a study of the feasibility of a mechanical 
marking system. Once feasibility is demonstrated, the 
project will move into the development of equipment 
and construction of a complete prototype. 
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The purpose of the research is to create a portable 
imprinter, simple to operate, which will deliver a 
printed label ready for permanent bonding to the 
spine of a book. Image legibility and durability, wear- 
ability of the label material, permanence of the bond, 
and simplicity of the over-all operation are primary 
requisites. Once completed, the prototype would be 
library tested, and cost comparisons would be made 
between present marking methods and the machine 
method. 

The nature of the problem calls for the efforts of 
diverse research groups. Those with responsibility for 
the study include specialists of the applied physics, 
manufacturing engineering, organic coatings chemis- 
try, rubber and plastics chemistry, and information 
management divisions. 


STUDY OF SUDBURY 


% 


Among the cities of the province of Ontario 
giving serious consideration to their eco- 
nomic future is Sudbury, often called “the 
capital of the North”, As part of the planning for the 
future of the area (known as the Nickel District), the 
Sudbury and District Industrial Commission asked 
Battelle economists to analyze the regions present 
economic base and to suggest directions for industrial 
growth not associated with mining. 
Among the observations and recommendations pre- 
sented in Battelle’s report were the following: 


® While ore reserves will not by themselves provide 
the basis for a continually expanding economy, 


Telltale Bubbles. One 
physical occurrence in 
fuel elements as they 
“burn” in the reactor is 
the formation of radio- 
active gases. Research is 
in progress to develop 
impermeable claddings 
to confine these gases 
within the elements. 
Technologists in Bat- 
telle’s ceramics division 
have devised a simple 
technique for detecting 
tiny fissures in experi- 
mental claddings under 
study. The clad fuel 
element is placed in a 
beaker of heated oil 
As the gases heat and 
expand they are forced 
out of the element, the 
resulting bubbles mark- 
ing the sites of fissures. 
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the added resources of the land, forests, and 
streams of the hinterland will aid Sudbury in inte. 
grating with the economic life of Canada to the 
south and west. 


® The district has an attractive position with respect 
to natural gas, electric power, and water, requir- 
ing only capital and ingenuity to exploit them, 


® Sudbury has reached a size needed to attract 
other industries in addition to those that are 
forest- and mineral-based, including chemical, 
general manufacturing, tourism, warehousing, 
freight forwarding and distribution, increased 
agricultural production, and thermal electricity 
generation. 


J. M. Jennings, E. M. Arnold, and R. E. Holmes. 
authors of the report, see as problems facing the area 
in its planning for growth: high costs for unskilled 
labor; distances involved in interregional movements 
of goods; and the lack of prepared industrial sites, 

The report indicated that secondary industry—the 
manufacturing of products from basic materials—wil] 
be important in Sudbury’s future. Also significant will 
be the production of goods required by the local busi- 
nesses and population of the growing industrial center, 


SELENIUM, TELLURIUM ABSTRACTS 


% 


A continuing program to abstract current 

world literature on selenium and tellurium 

is now under way at Battelle. The pro- 
gram-—an adjunct of the research effort being sup- 
ported by the Selenium and Tellurium Development 
Committee —-will result in some 50 new abstracts each 
month. 

Much of the literature being abstracted has been 
translated from Russian, Japanese, and French publica- 
tions and deals with the preparation and properties of 
selenium and tellurium and their compounds. The 
abstracts, drawn from literature in the fields of metal- 
lurgy, chemistry, physics, and electronics, are being 
prepared by Richard D. Weirich and Paul J. Moore 
of the Institute's information management division. 

The Selenium and Tellurium Development Com- 
mittee, representing eight of the Western Hemisphere’s 
major copper and lead producers, has, since its incep- 
tion, sponsored a long-range research program at Bat- 
telle to further understanding and use of these non- 
metallic by-products of the mining industry. 

Arrangements are now being made to distribute the 
abstracts to a limited number of organizations beyond 
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those represented on the Development Committee. 
Requests for the present collection of abstracts, and 
others as they are issued, should be sent to the Sele- 
nium and Tellurium Development Committee, in care 
of Battelle Memorial Institute, 505 King Avenue, Co- 
jumbus 1, Ohio. 


NIOBIUM FOR REACTORS 


Some call it niobium; some call it colum- 

bium; the disagreement notwithstanding, 

the element with the atomic number 41 is 
of increasing interest to the nuclear metallurgist as 
reactor temperatures climb higher. The two properties 
of greatest significance in reactor structural materials 
are high-temperature strength and nuclear compatibil- 
ity (low thermal-neutron-absorption cross section ). 

Zirconium and its alloys are excellent for reactor 
use at temperatures up to 932F in a nonoxidizing 
atmosphere. If nuclear compatibility is not a critical 
matter, austenitic stainless steels, iron-chromium-alu- 
minum alloys, nickel-chromium alloys, and superalloys 
of the Hastelloy type have enough strength and corro- 
sion resistance in several coolants to qualify for use 
to 1800 F. Above this temperature, according to J. A. 
DeMastry and R. F. Dickerson of the reactor metal- 
lurgy division, the reactor metallurgist must look to 
molybdenum, tungsten, tantalum, vanadium, or 
niobium. 

Of the latter, niobium has the best combination of 
properties. At high temperatures, it is stronger than 
vanadium and tantalum. It has a much lower thermal- 
neutron cross section than either molybdenum, tanta- 
lum, vanadian, or tungsten. Niobium is readily sin- 
tered, forged, swaged, rolled, machined, and welded; 
moreover, it has a low rate of work hardening. The 
metal is reasonably compatible with most uranium- 
base fuel materials, and it is not attacked by most 
gases or by most molten materials. 

Niobium does, of course, have certain shortcomings 
~—it has a very high affinity for oxygen, and, at present, 
it is a very high cost material. Nevertheless its future 
is extremely promising. It is attracting attention as a 
structural material for present as well as future reactor 
concepts. Moreover, current studies indicate that 
niobium-base enriched uranium-containing alloys may 
have great potential as fuel material for use at 1500 
to 1700 F. And, of course, the metal is likely to be- 
come important to the technology of reactors operating 
in the 1850 to 2400 F temperature range. 
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%* = The first of four volumes of the second edition of 
the Reactor Handbook—a vast collection of 
scientific and technological data on reactor design, en- 
gineering, and operation—is to be issued in May, 
1960. The volume, entitled Materials, which has been 
edited by Clyde R. Tipton of Battelle’s physics depart- 
ment, is greatly expanded in scope and content from 
the first edition, About half the material now included 
was classified at the time the first edition was pub- 
lished. The Materials volume, which originally covered 
only solids, now includes liquids and gases as well. 
The index for the entire work is being prepared by 
Joseph Cooper of the Institute’s information division. 
The Handbook is published and distributed by Inter- 
science Publishers, Inc., 250 Fifth Avenue, New York. 


* Scientists and engineers frequently need pre- 

dictions of the behavior of a variable quantity 
in such a way that at least a given percentage of future 
measurements can be expected to lie within a com- 
puted interval with a specified degree of certainty. To 
help meet this need, tables of factors for use in com- 
puting two-sided tolerance limits have been developed 
by Alfred Weissburg and Glenn H. Beatty in coopera- 
tion with the Committee on Mathematical Tables of 
the Institute of Mathematical Statistics. Individual 
copies of the tables, published under the title, Tables 
of Tolerance-Limit Factors for Normal Distributions, 
are available without charge from the Battelle Publica- 
tions Office, 505 King Avenue, Columbus 1, Ohio, as 
long as the limited supply lasts. 


%* ~—_ Battelle staff members recently named to techni- 

cal posts include: C. M. Allen—chairman, Heavy 
Industry Bearing Symposium, American Society of 
Lubrication Engineers; J. W. Clegg--member, Execu- 
tive Committee, Nuclear Engineering Division, Ameri- 
can Institute of Chemical Engineers and member, 
AIChE’s Dynamic Objectives Committee; R. W. Gib- 
son—chairman, National Convention (Cleveland, June, 
1960), Special Libraries Association; W. M. Henry— 
co-chairman, Local Sections Committee for 1960, So- 
ciety for Applied Spectroscopy; J. H. Jackson-—senior 
vice chairman, Institute of Metals Division of the 
Metallurgical Society, American Institute of Mining, 
Metallurgical, and Petroleum Engineers; R. I. Jaffee— 
member, Nonferrous Metallurgy Steering Committee, 
American Ordnance Association; R. J. Lund—chair- 
man-elect, Program Committee, Industrial Minerals 
Division, AIME: R. F. Robinson—member, National 
Ad Hoc Committee Education and member Execu- 
tive Committee (as Councilor for Ohio Section), Na- 
tional Institute of Food Technologists. 
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CONVERTING CARBON DIOXIDE TO BREATHING OXYGEN 


A two-step process for providing future 
space travelers with breathing oxygen is now 
undergoing study. The two steps provide for 
(1) reacting carbon dioxide with hydrogen 
to give elemental carbon and water and (2) 
electrolyzing the water to produce hydrogen 


and breathable oxygen. The hydrogen is then . 
recycled to the first step for use in reducing 1 
more carbon dioxide. 
According to John Farley Foster, chief of r 
the physical chemistry and fuels division, Bat- , 
telle chemists are studying the first step in s 
conjunction with Wright Air Development P 
Division's Aerospace Medical Laboratory, 
which itself is conducting research on the 0 
second step. 
The experimental equipment (right) being : 
checked by Justin S$. McNulty reacts the hy- 
drogen and carbon dioxide in the horizontal, 
partly insulated reactor near the top of the 
photograph. There, the two gases are passed 
over a hot ferromagnetic material (in this 
case, iron shot), which catalyzes the reaction, 
producing carbon and water. In the photo be- 
low, the carbon-coated shot can be seen on 
the finger and in the container, which has 
been removed from the reactor. 
Theoretically, the reaction can be made 
self-sustaining with heat from the exothermic 
reaction between the carbon dioxide and — 
hydrogen. For the study, however, the reactor 
is heated by an insulated heating element 
wrapped helically around it. With such an 
arrangement, the chemist can control the tem- 
perature profile along the tube and study the " 
reaction at selected temperatures. I. 
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Literature Survey of the Melting and Glass Transitions of 
Elastomers. Bailey Bennett, P. P. Stickney, and R. G. Helig- 
mann. PB 142 281; AD-84 049, 71 pp. (LC) 

Very little data are available on the transition behavior of 
polymer blends. It has been demonstrated in at least one case 
that polymer blending can have a very small effect on the 
melting transition; however, the magnitude of these effects 
probably varies, depending on the compatibility of the poly- 
mers. Blends may show glass transition temperatures corre- 
sponding roughly to those of the two individual polymers 
present. Presumably this is due to incomplete compatibility 
of the polymers. If compatibility were complete, it would be 
expected that glass transition temperatures would vary more 
or less uniformly with the composition of the blend. 


Mechanical Engineering, v. 81, December, 1959, contains the 
following writings by staff members: 


Mechanical Power Transmission. Belts, Chains, and 
Gears. E. S. Cheaney, C. L. Paullus, and W. C. Raridan, 
pp. 61-66. 

Reviews properties, capabilities, and design factors of these 
basic power-transmission drive devices. The toothed belt 
has rapidly found wide acceptance because of its positive 
drive and high-speed ratings. Continual improvements in 
materials, heat-treat processing, and close tolerance manu- 
facturing methods have resulted in chains which have 
higher strength and longer life. Developments in gearing 
are now pointed toward three objectives: greater capacity 
for a given size; greater speed capability; improved 
reliability. 


Small Free-Piston Engine Compressor. J. H. McNinch, 
W. W. Vogelhuber, and R. J. McCrory, pp. 57-60. 

Briefly covers the dynamic and power-generation aspects of 
a cae? mtn engine compressor that is intended for use in 
a residential air-conditioning system. The requirements of 
low initial cost, high efficiency, and compactness are met 
by the free-piston unit with its pneumatically operated 
fuel-injection system and only one basic moving part. This 
development program has shown that the small unit has 
promise if designed to meet specific requirements. 


Plastic Deformation of InSb by Uniaxial Compression. 
J. J. Duga, R. K. Willardson, and A. C. Beer. Journal of Applied 
Physics, vy. 30, November, 1959, pp. 1798-1803. 

Plastic Deformation of InSb by uniaxial compression was 
found to produce decreases in both the electron mobility and 
magnetoresistance, but to have no effect on the Hall coeffi- 
cient. Analyses of the temperature dependence of the conduc- 
tivity mobility and the weak-field magnetoresistance, in terms 
of mixed scattering by acoustic lattice vibrations and ionized 
impurities, suggest that the principal effect of this mode of 
deformation is the creation of ionized vacancies and interstitials 
in approximately equal densities. 


Members of the Battelle staff are authors of the recently avail- 
able articles, books, reports, and other publications listed in 

columns. In most cases, gratis copies of articles and papers 
are available from the Battelle Publications Office, 505 King 
Avenue, Columbus 1, Ohio. The reports showing a PB number 
(to be used when ordering) must be obtained directly from 
the Office of Technical Services, U. S. Department of Com- 
merce, Washington 25, D. C. (OTS) or the Publication Board, 
Library of Congress, Washington 25, D. C. (LC), as indicated. 
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Reactor Core Materials. A Review of Recent Developments. 
R. W. Dayton and E. M. Simons. Reactor Core Materials, 
v. 2, no. 4, November, 1959, pp. 45. : 
This compilation includes four sections organized by function 
(fuels, moderators, poisons, and structural materials) and a 
fifth section devoted to fabrication techniques which are impor- 
tant in reactor-core manufacture. Readers will find the exten- 
sive bibliographic reference list at the end of each section 
useful for locating sources of more detailed information in 
particular areas. 


A Study of Design Criteria for Oscillating Plain Bearings. 
W. A. Glaeser and C. M. Allen. ASLE transactions, v. 2, no. 1, 
April, 1959, pp. 32-38. 

The load-life and friction characteristics of sleeve-bearing 
materials were determined under conditions simulating air- 
frame operation. The bearings were grease lubricated, and 
operation was oscillatory (+45-degree amplitude). All bearing 
evaluations were conducted at room temperature. Design charts 
relating bearing load and wear to life in terms of cycles of 
oscillation were constructed from the data. Frictional character- 
istics were also studied. Aluminum bronze was found satisfac- 
tory as a bearing material when used with hardened SAE 4340 
steel shafts for loads up to 15,000 psi. Steady-state load 
conditions were found more severe than reversing-load con- 
ditions. 


The Development of Oscillatory Rolling-Contact Bearings 
for Airframe Applications in the Temperature Range 300 F 
to 600 F. William A. Glaeser, C. Malcolm Allen, et al. PB 151 
909; AD-213 594. WADC Technical Report 59-145. (OTS) 


A total of 1080 aircraft-type roller bearings were evaluated 
under oscillating conditions over a temperature range from 
300 F to 600 F. Three bearing materials, two bearing designs, 
two oscillation amplitudes, and a number of high-temperature 
greases were investigated. Load-life charts with 95% confidence 
limits established from a statistical analysis of the data. Metal- 
lographic analysis of failed bearings revealed some high- 
temperature-bearing-failure mechanisms. 


The World’s Hottest Alloys. Il. Harry B. Goodwin. Indus- 
trial Research, v. 1, no. 4, November-December, 1959, pp. 
12 + 5 pages. 

The properties of molybdenum, tantalum, niobium, rhenium, 
chromium and platinum group metals are discussed relative 
to high-temperature applications. Various cermets are also 
considered. 


Experimental Study of the Melting and Glass Transitions 
of Elastomers. R. M. Kell, D. G. McNulty, et al. PB 142 282; 
Ad-92 651. January 13, 1956, 43 pp. (LC) 

Covers in detail the experimental procedures and results of 
an investigation of melting and glass transitions for isobutylene 
and chloroprene polymers. Data were obtained for these 
materials because of a particular need to enlarge upon informa- 
tion available up to the time of this study. It was found that 
raw, unstressed, polyisobutylene can be crystallized. So far 
as is known, this is the first such evidence to be reported. 
Several of the results observed should be of value in guiding 
future studies. 


Development of Techniques for Submerged-Are Welding 
Butt Joints in Thick Plates of HY-80 Steel. J. A. Kincks, 
W. J. Lewis, et al. PB 139 201; AD-144 870. 49 pp. (LC) 
The weld-metal notch toughness of submerged-are welds with 
the commercial wire was much lower at room temperatures 
than that of inert-gas-shielded metal-arc welds with the same 
wire. The notch toughness of the welds was about the same 


below-40 F. 


Slaking Tests on Quicklime With Steam. M. Kreutz and 
G. Schimmel. (In German.) Loschversuche an Branntkalk mit 
Wasserdampf. Zement-Kalk-Gips, v. 12, no. 10, 1959, pp. 
471-477. 

If quicklime is slaked with steam, parts of the hydrate may 
be obtained in the form of lumps. The hard pieces do not 
disintegrate even when watered and, therefore, impair the 


quality of the hydrate. The steam phase affects the equilibrium 
aO + H,O@—Ca(OH), probably in the retrograde sense, 
so that under certain circumstances a product lacking in con- 
stancy of volume may be obtained in practice. The Emley 
values of steam-slaked hydrates are very low. X-ray investiga- 
tions also prove that, at temperatures of 140 C, CaO and super- 
heated steam react with each other to produce Ca(OH)s. 


A Study of the Feasibility of a Tracer System for Locating 
a Fuel-Element Failure in a Pressurized Water Reactor. 
Meyer Pobereskin, Duane N. Sunderman, Aaron Eldridge, 
George D. Calkins, and Walston Chubb. Paper from Nuclear 
Engineering—Part VI, v. LV, pp. 137-147, 1959. American 
Institute of Chemical Engineers, New York. (QC776 Am35n) 
The results of this investigation indicated that a system of 
tracer elements for location of fuel-element failure merited 
further development. The proposed method consists in adding 
very small amounts, in most cases less than 0.1 w/o, of dif- 
ferent pairs of elements to the fuel alloy of each subassembly. 
These elements become activated during operation of the 
reactor and produce radioisotopes. When a “ee omnal failure 
occurs, a portion of the coolant is analyzed radiochemically 
for the elements added to the fuel as tracers. The radioactive 
species of the elements that are detected indicate the sub- 
assembly in which the failure has occurred. The elements 
which were found to be suitable tracers were Er, Ga, Ho, 
Ir, Os, Pt, Rh, Sc, Tb, Tm, and Yb. Radiochemical separation 
procedures were developed for these elements and checked 
on irradiated alloy specimens. 


Release of Fission Products From Fueled Graphite. W. C. 
Riley, D. N. Sunderman, and B. W. Dunnington. Paper from 
“Nuclear Metallurgy, Volume VI. A Symposium on Effects of 
Irradiation on F ~ and Fuel Elements,” American Institute 
of Mining, Metallurgical and Petroleum Engineers, New York, 
1959, pp. 87-94. (TN697 Am35n6) 

Irradiation experiments were performed on fueled graphite to 
study fission-product release at high temperatures. Very large 
fission-gas release was observed in elements irradiated or 
annealed at temperatures in the range of 1000° to 1700° F. 
However, certain modifications to the fueled graphite were 
found to result in large reductions in fission-product release. 


Ductile-Brittle Transition in the Refractory Metals. F. R. 
Schwartzbert, H. R. Ogden and R. I. Jaffee. PB 151 070: 
AD-216 526; DMIC Report 114, 76 pp. (OTS) 


Ductile-brittle transition behavior occurs in the body-centered 
cubic refractory metals columbium, molybdenum, tungsten, 
and chromium. The available data for vanadium suggest that 
brittleness at low temperatures is attributable to low-strain- 
rate hydrogen embrittlement. However, the occurrence of 
ductile-brittle transition behavior is not precluded. No brittle 
transition has yet been found in tantalum. Transition tempera- 
ture can be greatly influenced by testing and material condi- 
tions. As a Patt § rule, the temperature at which the brittle 
transition occurs is increased by recrystallization, decreasing 
amounts of cold work, increasing grain size, increasing inter- 
stitial content, increasing strain rate, and introduction of 
triaxial stresses. 


A Primer of Deoxidation. Clarence E. Sims and Charles W. 
Briggs. Journal of Metals, v. 11, December, 1959, pp. 815-822. 
The primary purpose of deoxidation is to obtain castings free 
of porosity. Deoxidation is an operation in which the oxygen 
concentration is lowered in liquid steel. Silicon is the great, 
common deoxidizer for cast steel. Titanium may properly be 
considered as super deoxidizer for steel. 


High-Temperature Corrosion. C. J. Slunder. Paper from A 
Review of Available Information on Corrosion and Deposits 
in Coal- and Oil-Fired Boilers and Gas Turbines, The American 
oy of Mechanical Engineers, New York, pp. 152-168, 
Describes mechanism and kinetics of oxidation at high tem- 
peratures. Discusses reactions of metals and alloys with prod- 
ucts of combustion and corrosion in coal- and oil-fired boilers 
and gas turbines. 
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The Residual Oil Ash Corrosion Problem. C. J. Slunder 
Corrosion, v. 15, November, 1959, pp. 61-66. ; 
Reviews progress being made in combating accelerated high. 
temperature corrosion caused by combustion products of resj- 
ro fuel oils. Investigation of oil additives has received the 
most attention in recent years. A great many inorganic, or 
metal-organic compounds are effective oil-ash corrosion inhibj- 
tors but only a few have been found to be economically 
feasible. Progress is being made in basic studies to identify 
reactions taking place during combustion of oi] and in applica- 
tion of this knowledge to establish mechanism of the corrosion 
reaction. 


Design Studies of Capsules for High-Temperature Irradia. 
tions. John H. Stang, William H. Goldthwaite, and Bruce W. 
Dunnington. ASTM Bulletin, no. 242, December, 1959, pp. 
54-59. 

Since the irradiation damage suffered by fuel specimens js 
sensitive to small changes in temperature and burnup, improve- 
ments in precision in irradiation testing are of great importance 
in fuel studies. For this reason, a preliminary engineering 
analysis was made of the problems of control and measure- 
ments of specimen temperature and heat generation in a NaK- 
filled capsule containing a fuel specimen. A specific problem 
is used in this report to demonstrate the large uncertainties 
normally encountered even in capsules containing thermocou- 
ples. This analysis indicates that an improvement by a factor 
of more than 3 may be obtained by use of a differential- 
thermocouple heat-flow meter and by use of precision thermo- 
couple placement clips. 


Improving the Management of Research. William L. Swager. 
Business Horizons, v. 2, no. 4, Winter, 1959, pp. 42-49. 
Improving the business role of research management by look- 
ing ahead, crystallizing business goals, and clarifying research 
objectives is based on a simple philosophy: unification of 
corporate goals and research goals. Then the skill of the 
workers, their knowledge, and their inherent urge to explore 
the unknown will provide new, usable technology. 


Standard Titanium-Hydrogen Samples. M. J. Trzeciak. 
Analytical Chemistry, v. 32, January, 1960, pp. 72-74. 


A method is described for making individual titanium-hydrogen 
standards to be used in comparing results of analysis by a 
given laboratory with the amount of hydrogen added to the 
standard samples. A total of 67 standard samples were analyzed 
separately by five laboratories. There was agreement between 
the result of a given laboratory and the amount of hydrogen 
added to within 3% on 41 samples and to within 6% on 19 
samples. Agreement on seven samples was outside these limits. 


Short-Time Creep of Structural Sheet Metals. John A. Van- 
Echo. Paper from Short-Time High-Temperature Testing, 
American Society for Metals, Cleveland, Ohio, 1958, pp. 58-91. 
(TA460 Sy68s ) 


The creep behavior of metals at short-time high-temperature 
conditions cannot be reliably predicted from conventional test 
equipment and methods. Thirty-seven alloys in fifty different 
processed or heat-treated conditions were selected for studying 
especially adapted equipment and procedures. Limited results 
are given for 19 of the alloys or particular material was chosen 
as prototype for detailed discussion. 


Duplicate Platemaking. J. Homer Winkler. Share Your Knowl- 
edge Review, v. 41, no. 4, January, 1960, pp 10-15. 

As with original printing surfaces, duplicate plates possess 
important and unique characteristics for letterpress printing 
production. Each kind of plate has its advantages, its natural 
market, its fringe applications. Within the next few years, 
duplicate plates will face their most serious competitive chal- 
lenge from origina! plates. The new one-bite and high-spee 
etching processes bring photoengravings into the competitive 
area. Another threat is presented by the DuPont Dycril photo- 
polymer plate. The electrotyping industry will be the principa 
target for such competitors. Much development acoll to 
done in the whole area of printing plates. 
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ADMINISTRATION AND PHILOSOPHY 
OF RESEARCH 


2511 American Research on Russia. The 11 essays in this 
book were prepared as discussion papers for a conference held 
in conjunction with the tenth anniversary of the Russian Re- 
search Center of Harvard University. The fields surveyed— 
history, geography, political science, economics, social relations, 
siesae and religion, literature, linguistics, music, fine arts, 
and science—do not include all the fields of specialization in 
which work on Russia has been or is being done. The authors 
place the principal focus of their essays on research by American 
scholars outside the government. None of the contributors at- 
tempt to cover all research done in his field or to present a 
comprehensive bibliographical survey of that research. Harold 
H. Fisher, editor. 240 pp. 1959. Indiana University Press, 
Bloomington, Indiana. (DK38.8 F53a) 


2512 Basie Research in the Navy. Establishes the Navy's 
need for an increasing flow of basic research. Sets forth the 
judgment of those engaged in the direction and application of 
basic research in industry with respect to the level of basic 
research appropriate to the total Navy effort. This judgment is 
to the effect that the basic research effort in the Navy should 
be approximately doubled in order to restore the former rela- 
tionship of basic research to the total research and development 
effort. This would also bring the proportionate Navy basic 
research effort closer to that now current in those progressive 
industries operating in the areas of science and engineering. 
v. LIL 69 and 102 pp. June 1, 1959. U. S. Department of 
Commerce, Washington, D. C. (Q180.U5 Un3.5r Over.) 


2513 Science and Party Platforms. Discusses the relation- 
ship of scientists and scientific research in the United States 
to political parties, military agencies, and the National Science 
Foundation. Compares our situation with that in Russia. Eugene 
Rabinowitch. Bulletin of the Atomic Scientists, v. 15, no. 10, 
Dec. 1959, p. 405-409. 


2514 The Research Pattern. What Darwin Means to the 
Space Age. Business Week, no. 1580, Dec. 12, 1959, p. 108 


+ 1 page. 
2515 The Enormous Growth of Research, and Who Pays 


for It. Statistics on support of research by industry, govern- 
ment, and the universities. Business Week, no. 1582, Dec. 26, 
1959, p. 50 +- 2 pages. 


2516 Industry’s R & D Bill: $7.2 Billion. New NSF survey 
shows that U. S. industry spent $7.2 billion for R & D in 1957— 
19% more than in 1956. Chemical and Engineering News, v. 37, 
no. 37, Sept. 14, 1959, p. 31. 


2517 Charts Tell Research Story. New approach to research 
evaluation provides research director with a_balance-sheet 
record. Chemical and Engineering News, v. 37, no. 50, Dec. 
14, 1959, p. 40-41. 


2518 Creativity and Its Cultivation. Offers evidence of 
creative power in various fields, and makes constructive sug- 
gyn as to how the quality may be fostered and encouraged 
or greater effectiveness in the world of today. Harold H. 
Anderson, editor. 293 pp. 1959. Harper & Brothers Publishers, 
New York. (BF408 In8c) 


2519* What Stake? Britain is not rich enough to be a major 
military power, but she can be a major raw gical power. If 
some of the money now spent on defence were redirected to 
basic research, the investment would soon pay a handsome 


dividend. Fred Hoyle. Discovery, v. 20, Nov. 1959, p. 476-477. 


2520 Instrumentation for Research on Human Perform- 
ance. To determine the most efficient role that a human operator 
can play in spacecraft of the future, instrumentation has been 
designed that probes psychophy siological reactions to tasks 
oe of those presently assigned to the human operator in the 

r. D. B. Hatmaker. Electrical Engineering, v. 78, Nov. 1959, 
"1079-1084. 


* Asterisks mark items that may be used in the Battelle Library only. None 
of the unbound materials listed are available for interlibrary loan. 
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2521 Needed: A Forum for Research Philosophy. The 
technical societies’ greatest problem is that of gearing their 
operations to a rapidly changing scene of scientific and tech- 
nological growth. It is essential for the societies, along with the 
colleges and universities, to study this problem and find ways 
of encouraging young people to venture forth with a true 
pioneering research spirit. Arthur Bronwell. Electrical En- 
gineering, v. 78, Nov. 1959, p. 1086-1088. 


2522 The Progressive Reciprocal Revision Process. Ex- 
plains a theory of invention and cites an industrial problem 
which was = by application of certain basic principles 
which the author calls the “progressive revision process”. Hy- 
man Olken. Electromechanical Design, vy. 3, no. 12, Dec. 
1959, p. 42-43. 


2523 Growth of a Profession. Discusses in particular the 

growth of the new profession—that of the scientist-engineer— 

which has flourished since World War Il. B. D. Thomas. In- 

o— and Engineering Chemistry, v. 51, Nov. 1959, p. 
A-80A. 


2524 Here Are the Rules Followed by the Courts in 
Evaluating the Quality of Invention. For more than a century 
and a half, the courts have sought a clear definition of the 
phrase, “invents or discovers”. Their elusive goal: to provide a 
well-defined boundary between inventions that fall within the 
sphere of the Federal Constitution and the patent statute and 
those that are mere mechanical improvements. Albert Wood- 
ruff Gray. Machine Design, v. 31, Oct. 1, 1959, p. 106-110. 


2525 Methodological Aspects of Statistics on Research 
and Development. Costs and Manpower. The American 
Statistical Association, in planning its December 1958 annual 
meeting, included for the first time a session on statistics on 
research and development costs, and manpower for all sectors 
of the economy. The Association, in cooperation with the Na- 
tional Science Foundation, organized and sponsored this session. 
This publication is based on that session. 132 pp. 1959. Avail- 
able from Superintendent of Documents, U. S$. Government 
Printing Office, Washington, D. C. (HA29 Am35m) 


2526 Symposium on Basic Research. Needs, facilities, and 
financial aspects of research in universities, government labora- 
tories, industrial organizations, and private research institutes. 
Dael Wolfle, editor. 308 pp. 1959. American Association for 
the Advancement of Science, Washington, D. C. (Q180.U5 
Sy68p ) 


AERONAUTICAL AND 
ASTRONAUTICAL ENGINEERING 


2527* The Control and Stability of Hypersonic Aircraft. 
An analysis of the criteria associated with hypersonic flight 
above the stratosphere. T. R. F. Nonweiler. Aircraft Engineer- 
ing, v. 31, Nov. 1959, p. 322-329. 


2528* Dynamics of a Rotor Controlled by Aerodynamic 
Servo Flaps. A theory is developed to describe the dynamic 
behavior, control angles to trim, and stability derivatives of an 
aerodynamic servo-controlled rotor. The analysis is restricted 
to constant chord blades which are torsionally deformed by the 
servo flap to give changes in rotor pitch angle. Comparison 
with some N.A.C.A. test tower results shows that the theory 
developed gives excellent agreement with the available experi- 
mental results. P. R. Payne. Aircraft Engineering, v. 31, Nov. 
1959, p. 330-339. 


2529* The Calculation of Minimal Orbits. Solutions, or 
approximate solutions, are found to the equations determining 
the mode of transfer of a rocket between two coplanar orbits, 
with minimal fuel expenditure, for a number of different cases; 
proof that a cotangential ellipse is a first-order approximation to 
the minimal mode of transfer between two orbits of small 
eccentricity is included. G. C. Smith. Astronautica Acta, v. 5, 
no. 5, 1959, p. 253-265. 


2530* The Three-Body Problem Earth-Moon-Spaceship. 
The solution of the astronomical n-body problem using Lie 
series is discussed and the known algebraic integrals (con- 
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servation of momentum, conservation of angular momentum 
conservation of energy) are reproduced. In order to prepare 
the solution of the three-body problem, the two-body problem 
is solved by using the new method. W. Grébner and F, Cap, 
Astronautica Acta, vy. 5, no. 5, 1959, p. 287-312. 


2531* Photothermoelastic Investigation of Transient Ther. 
mal Stresses in a Multiweb Wing Structure. Photothermp- 
elastic experiments were performed on a long multiweb wing 
model for which a theoretical analysis is available in the litera. 
ture. The experimental procedures utilized to simulate the 
conditions prescribed in the theory are described. Correlation 
of theory and experiment in terms of dimensionless temperature, 
stress, time, and Bict number revealed that the theory predicted 
values higher than the experimentally observed maximum 
thermal stresses at the center of the web. Detailed temperature 
measurements in the flange suggested that the major source of 
this discrepancy can be traced to the one-dimensional heat 
conduction analysis of the flange employed in the theory, 
Journal of the Aero/Space Sciences, v. 26, Dec. 1959, p, 
783-786. 


2532* A Linear Perturbation Method for Stability and 
Flutter Calculations on Hypersonic Bodies. The equations 
governing linear perturbations in three space variables and time 
of steady supersonic potential flow past oiies of revolution are 
derived. The equations are referred to a characteristic co- 
ordinate system, and a general numerical process of solution 
is described. The assumption of potential flow simplifies the 
theory considerably and is justified in most flutter calculations 
and in estimating the contribution to stability derivatives from 
the rear part of a body. Maurice Holt. Journal of the Aero, 
Space Sciences, v. 26, Dec. 1959, p. 787-793. 


2533* An Investigation of Optimal Zoom Climb Tech- 
niques. The problem of optimal zoom climb maneuvering of a 
turbojet aircraft was investigated using the Mayer formulation 
of the calculus of variations. The Euler-Lagrange equations 
governing optimum symmetric flight have been integrated 
numerically by digital computation. Discontinuities in thrust 
arising from turbojet afterburner blowout have been treated, 
and conditions which must be satisfied across the interface 
generated by the discontinuity are derived. Henry J. Kelley. 


Journal of the Aero/Space Sciences, v. 26, Dec. 1959, p. 
794-802. 
2534* Heat Transfer to Separated and Reattached Sub- 


sonic Turbulent Flows Obtained Downstream of a Surface 
Step. Local heat-transfer coefficients and recovery factors are 
presented for separated and reattached turbulent flows as ob- 
tained by a downward step in an otherwise flat surface in a 
two-dimensional, subsonic, air flow. The region downstream of 
the step, the focus of this investigation, contained a region of 
separated flow with reattachment at about five step heights 
downstream, followed by a section of reattached flow. The 
salient feature of the results is the maximum in the local heat- 
transfer coefficient at the reattachment point, with values 
thereof diminishing in the separated region and also in the 
reattached region, where they tend toward values characteristic 
of turbulent boundary-layer flow. R. A. Seban, A. Emery, a 
A. Levy. Journal of the Aero/Space Sciences, v. 26, Dec. 1959, 
p. 809-814. 


2535* Viscous Hypersonic Similitude. An extension of 
classical hypersonic similitude is developed which takes into 
account the interaction effect of the displacement thickness of 
the boundary layer. A basic result of this viscous similitude is 
that the total drag including frictional drag obeys the classical 
similarity law for the pressure drag. Additional similarity condi- 
tions governing viscous effects must be imposed in this similitude. 
Wallace D. Hayes and Ronald F. Probstein. Journal of the 
Aero/Space Sciences, v. 26, Dec. 1959, p. 815-824. 


2536 Investigation of Methods for Computing Flutter 
Characteristics of Supersonic Delta Wings and Comparison 
With Experimental Data. A study was made of the flutter 
characteristics of two delta wings using an electric-analog com- 
puter. Comparison is made of the structural characteristics as 
obtained on the analog with experimental values. Using strip 
theory and the box method to represent the aerodynamics, the 
analog flutter characteristics were also compared with experi- 
mental values. A partial check of the analog procedures is 
furnished by a flutter analysis on a digital computer. C. 4. 
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Wilts. U. S. National Aeronautics and Space Administration, 
Technical Note, NASA TN-D-5, Aug. 1959, 65 pp. (TL570 
Un3t Vis. ) 
2537 Transonic Aerodynamic Characteristics of Several 
Bodies Having Elliptical Cross Sections and Various Plan 
Forms. Measured force characteristics are presented for a series 
of progressively shortened bodies having elliptical cross sections 
with major to minor axis ratios of 3 and 4. In addition, a body 
with a curved major axis, and a ratio of major to minor axes of 
4 was tested. The bodies were tested through an angle-of-attack 
range from —2° through -}- 12° and a Mach number range from 
9.40 to 1.20. Reynolds number based on the length of the 
models varied from approximately 9 x 10° to 21 x 10°. Robert A. 
Taylor. U. S. National Aeronautics and Space Administration, 
Technical Note, NASA TN-D-14, Aug. 1959, 31 pp. (TL570 
Un3t Vis.) 
2538 An Analysis of Incremental Horizontal-Tail Loads 
Measured on a Swept-Wing Bomber Airplane in Sideslip 
Maneuvers. Investigates incremental horizontal-tail loads meas- 
on a swept-wing bomber airplane at altitudes to 35,000 
feet and Mach numbers to 0.82. Data from rudder-step, aileron- 
roll, and steady-sideslip maneuvers are reduced to give deriva- 
tives of the horizontal-tail normal-force and rolling-moment co- 
eficients with respect to sideslip angle and the rate of change 
of wing-fuselage combination pitching-moment coefficient with 
sideslip angle. The derivatives are compared with wind-tunnel 
and theoretical values where possible. William A, McGowan. 
U. 8. National Aeronautics ol Space Administration, Technical 
Note, NASA TN-D-100, Oct. 1959, 34 pp. (TL570 Un3t Vis. ) 


2539 Braking and Landing Tests on Some New Types of 
Airplane Landing Mats and Membranes. An experimental in- 
vestigation at the Langley landing-loads track to obtain friction 
coefficients developed during braking and landing on various 
types of metal landing mats and prefabricated membranes. The 
tests were made at forward speeds of about 85 knots with static 
vertical loads of 20,405 and 13,020 pounds. The results in- 
dicated the effect of each type of mat and membrane on the 
variation of the coefficient of friction. Braking tests were made 
for both dry and wet surface conditions. Sidney A. Batterson. 
U. §. National Aeronautics and Space Administration, Technical 
Note, NASA TN-D-154, Oct. 1959, 41 pp. (TL570 Un3t Vis.) 


2540* Compressible Turbulent Boundary Layers With 
Heat Transfer and Pressure Gradient in Flow Direction. A 
survey of approximation theories for compressible laminar and 
turbulent boundary layers with heat transfer at the wall and 
arbitrary pressure gradient in the flow direction shows that only 
a two-equation method has been used up to the present, al- 
though an infinite number of equations is available. A new 
derivation for the two infinite systems of integral conditions 
based upon the partial differential equations for the velocity and 
temperature field is given. Alfred Walz. U. S. National Bureau 
of Standards, Journal of Research, Section B, Mathematics and 
Mathematical Physics, v. 63B, no. 1, July-Sept. 1959, p. 53-70. 


2541* New Method of Solution for Unretarded Satellite 
Orbits. An axially symmetric solution of Laplace’s equation in 
oblate spheroidal coordinates is found, which may be used as 
the gravitational potential about an oblate planet. This po- 
tential, which makes the Hamilton-Jacobi equation for a satel- 
lite orbit separable, has an expansion in zonal harmonics in 
which the amplitudes of the zeroth and second harmonics can 
be adjusted to agree exactly with the values for any axially 
symmetric planet and a fourth harmonic which then agrees 
approximately with the latest value for that of the earth. John 
P. Vinti. U. S. National Bureau of Standards, Journal of Re- 
search, Section B, Mathematics and Mathematical Physics, v. 
63B, no. 2, Oct.-Dec. 1959, p. 105-116. 


See also: 2968 (Doppler-radar guidance of missiles); 3225 
(obsolescence of aeronautical information); 3257 
(flows through cascades ). 


AGRICULTURE 


2542* Air Conditioned Phytotron Rooms. . . . can dupli- 
cate around-the-clock climate and light conditions over a wide 
tange of physical conditions for plant pesticide research. The 


heating, cooling, humidification, and complex control equip- 
ment set-up, may have other applications to Phases 8 
controlled research laboratories. W. H. Minshall. Air Engineer- 
ing, v. 1, no. 8, Nov. 1959, p. 25-28. 


2543* Studies in Feed Spoilage. Inhibition of Mold 
Growth by Gamma Radiation. When the moisture content 
was 15.5% and below, corn treated with 0.25 megarad was safe 
from the growth of molds during storage. When the moisture 
content of the corn was increased to 16.5%, a dose of 0.5 
megarad was required, and corn containing moisture contents of 
18.5 and 22.0% required 0.75 and 1.0 megarad, respectively, to 
prevent growth of molds during storage. B. D. Webb, H. D. 
Thiers, and L. R. Richardson. Applied Microbiology, v. 7, 
no. 6, Nov. 1959, p. 329-333. 


2544* Chemistry and Microbiology of Forage-Crop Silage. 
Well preserved silages were characterized by the formation of 
large amounts of lactic acid, small amounts of volatile base, and 
low pH values. In spoiled silages, the lactic acid which ac- 
cumulated in the early stages of the fermentation was replaced 
by butyric and propionic acids. The formation of butyric acid 
was always associated with higher pH values, and was usually 
accompanied by the excessive production of volatile base. 
Spoiled silages contained the same number of lactic acid 
bacteria as well preserved silages at every stage of the fermenta- 
tion. The production of butyric acid in spoiled silages was as- 
sociated with lactate-fermenting clostridia. A. G. Kempton and 
C. L. San Clemente. Applied Microbiology, v. 7, no. 6, Nov. 
1959, p. 362-367. 


2545* 
Australian Institute of Agricultural Science, Journal, vy. 
no. 3, Sept. 1959, p. 202-207. 


2546* Inheritance and Association of Oil and Protein 
Content and Seed Coat Type in Sesame, Sesamum indicum 
L. Seed coat type was found to be simply inherited. Segregation 
into rough and smooth seed-coat types was controlled by one 
pair of genes with rough seed coat dominant. The inheritance 
of percentage germ, oil and protein content was found to be 
more complex. Heritability values of about 70, 60, and 50% 
were found for the characters percentage germ, protein, and oil, 
respectively. The number of genes determining the inheritance 
of each character was estimated as one or two. Thomas W. 
Culp. Genetics, v. 44, no. 5, Sept. 1959, p. 897-909. 


2547 Glass as a Boron Source. Relationship of Surface 
Area and Particle-Size Distribution of Borosilicate Glasses 
to Boron Status of Alfalfa. Boron content in all harvests of the 
crop varied directly with specific surface area of a glass having 
low chemical reactivity. As the chemical reactivity of the glasses 
increased, peak effectiveness shifted from the finest to the inter- 
mediate and then to the coarsest sieve fractions of glass. Peak 
effectiveness also shifted, more or less gradually, to coarser 
particles of glass as the length of time in the soil increased. 
Uniformly sized particles of moderately reactive glasses had 
greater ability to minimize seasonal variation in crop boron 
than comparable nonclassified particles. E. R. Holden. Journal 
of Agricultural and Food Cisse v. 7, Nov. 1959, p. 
756-762. 


2548" Production of Low-Fat Milk. I. Effect of Quality 
and Quantity of Concentrate on the Volatile Fatty Acids of 
the Rumen and on the Composition of the Milk. Cows 
receiving rations made up primarily of cooked high-starch feeds 
produced milk with a low-fat content. Cows receiving the more 
commonly-fed concentrates with even lower levels of roughage 
produced milk with only slight decreases in the fat content. 
J. C. Shaw, R. R. Robinson. M. E. Senger, S. Lakshmanan, 
and T. R. Lewis. Journal of Nutrition, v. 69, no. 3, Nov. 1959, 
p. 235-244. 

2549 Methods for Studying Soil Microflora-Plant Disease 
Relationships. Leander F. Johnson, Elroy A. Curl, John H. 
Bond, and Henry A. Fribourg. 178 pp. 1959. Burgess Pub- 
lishing Co., Minneapolis. (QR111 J62m) 


2550 The Breeding of Improved Pyrethrum Varieties. 
Most of the improved varieties issued so far are hybrids of two 
clones. U. Kroll. World Crops, v. 11, Nov. 1959, p. 394-396. 


Legume Bacteriology in the Tropics. D. O. Norris. 
25, 


See also: 2619 (plant cell-wall constituents ). 
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BIOCHEMISTRY AND BIOPHYSICS 


2551* Some Properties of Staphylococcus aureus, Possibly 
Related to Pathogenicity. 1. A Study of 446 Strains From 
Different Types of Human Infection. Il. In-vitro Prop- 
erties and Origin of the Infecting Strains Correlated to 
Mortality in 190 Patients With Staphylococcus aureus 
Bacteremia. Impetigo staphylococci were characterized by a 
high frequency of strains of Phage Type 71 and related types, 
producing large amounts of hyaluronidase and giving a negative 
egg-yolk (EY) reaction. Strains from furunculosis mostly be- 
longed to Phage Group I, especially Type 80. This phage type 
is shown to produce only moderate amounts of hyaluronidase. 
Ninety-three per cent of the furunculosis strains were egg-yolk 
positive. Nasal strains had a tendency to cultural instability. 
Three of the factors considered increased mortality: Antibiotic 
resistance, negative EY reaction, and the hospital as origin of 
infection. No correlation could be established between mortality 
and production of alpha-lysin or hyaluronidase, and no single 
phage type could be considered responsible for a higher 
mortality in bacteremic infections. Ove Jessen, Viggo Faber, 
Kirsten Rosendal, and Knud Riewerts Eriksen. Acta 
Pathologica et Microbiologica Scandinavica, v. 47, no. 3, 1959, 
p. 316-335. 


2552 Advances in Protein Chemistry. Protein denaturation, 
serum proteins, specificity of protein biosynthesis, structural 
aspects of tobacco mosaic virus, sulfur chemistry of proteins, 
and biological properties of poly-a-amino acids. C. S. Anfinsen, 
Jr., M. L. Anson, Kenneth Bailey, and John T. Edsall. vy. 
XIV. 520 pp. 1959. Academic Press, New York. (QD431 Ad95 
Vis. ) 


2553* Biosynthesis of an Enzyme. Information, Indue- 
tion, Repression. Study of the system responsible for the 
synthesis of 8-galactosidase in Escherichia coli has shown that 
the capability for enzyme synthesis is determined by a gene 
which contains the total information on the structure of the 
rotein molecule. A second gene, immediately adjacent to the 
rst, but functionally independent of the former, controls the 
formation of a repressor, the function of which consists in the 
inhibition of the activity of the system which synthesizes 
alactosidase. (In German.) Biosynthese eines Enzyms. In- 
ormation, Induktion, Repression. Jacques Monod. Angewandte 
Chemie, v. 71, no. 22, Nov. 21, 1959, p. 685-691. 


2554* A Comparative Analysis of Certain Methods of 
Primary Selection of Antitumoral Antibiotics. (Jn Russian. ) 
Sravnitel’noe izuchenie nekotorykh metodov pervichnogo otbora 
protivoopukholevykh antibiotikov. V. A. Talyzina. Antibiotiki, 
v. 4, no. 6, Nov.-Dec. 1959, p. 33-37. 


2555* The Effect of Biologically Active Substances 
(Phagolysates) on Tumor Growth. A study was made of the 
effect on tumor growth produced by the phagolysates of the 
dysenteric and typhoid fever bacteria cultures, as well as by 
that of staphylococci. In in vivo experiments, an inhibitory 
effect on the growth of the solid form of Ehrlich’s tumor of 
sarcoma 180 and Yoshida’s sarcoma could be noted. Particularly 
well-pronounced was the inhibitory effect of the dysenteric 
phagolysate on the growth of Ehrlich’s tumor, where its maxi- 
mum reached 86-91% as compared to the growth in controls. 
(In Russian.) Deistvie biologicheski aktivnykh veshchestv 
( Fagolizatov) na opukholevyi rost. I. V. Ravich. Antibiotiki, v. 
4, no. 6, Nov.-Dec. 1959, p. 44-49. 


2556* An Experimental Study of Antitumoral Properties 
of a New Antibiotic 6270. The new antibiotic 6270 exercises 
a well-pronounced antitumoral action with respect to a sarcoma, 
lymphosarcoma, and a carcinoma, both in experiments and in 
vivo. At the beginning of the treatment of mice, 24 hours follow- 
ing grafting zx the tumor, the antitumoral effect of the anti- 
biotic is more pronounced in the instance of lymphosarcoma 
with the sarcoma coming next, while in the carcinoma its action 
is feeble. The antibiotic sharply reduces (by 50-70%) the 
adaptation of lymphosarcoma cells. (In Russian.) Eksperi- 
mental’noe izuchenie protivoopukholevykh svoistv novogo anti- 
biotika 6270. O. K. Rossolimo, M. S. Stanislavskaia, and C. 
N. Lepeshkina. Antibiotiki, v. 4, no. 6, Nov.-Dec. 1959, p. 
54-59. 
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2557* Testing of Certain Antibiotics for Their Prophyl. 
actic Effect Against Radiation Sickness. Antibiotics of the 
penicillin series, as well as ecmolin (protamine-sulfate) were 
tested by administering a single dose immediately before total 
irradiation of white mice with X-rays with a dose of 700 ; 
(LD). A prophylactic subcutaneous or peroral application of 
various penicillin salts failed to affect the course of the acute 
radiation sickness in the animals. Bicillin-3, a preparation of 
——— action, did not prove effective either. The addition of 
penicillin failed to raise the effect of the well-known radiopro. 
tectors. If administered singly, ecmolin seemed to somewhat 
alleviate the gravity of the sickness, producing a life-prolongin 
effect and leading to the survival of individual irradiat 

animals. A well-pronounced protective effect (22% survival) was 
attained by combining ecmolin with acetylcholine this exceeding 
considerably the effect of each preparation taken separately, 
(In Russian.) Ispytanie nekotorykh antibiotikov v_profilaktike 
luchevoi bolezni. Z. V. Ermolieva, S. M. Pekerman. and L, 
F. Semenov. Antibiotiki, vy. 4, no. 6, Nov.-Dec. 1959, p. 78-80, 


2558* Drug Resistance of Dysenteric Bacteria. The authors 
undertook a comparative study of antibiotic sensitivity in 584 
strains of causative agents of dysentery by the method of 
impregnated paper discs; 220 strains were repeatedly tested by 
the method of serial dilutions. The resistance displayed by 
causative agents of dysentery to levomycetin and biomycin was 
of a considerably higher occurrence than to streptomycin. Thus, 
among 584 strains, 16% were found by the paper-disc method 
to be resistant to levomycetin, 14.7% to biomycin, and 2.9% to 
streptomycin. In most cases, however, dysenteric microbes dis- 
played a specific resistance to a single antibiotic. (Jn Russian.) 
Lekarstvennaia_ ustoichivost’ dizenterinmykh bakterii. I. §, 
Zinov’eva, L. I. Shershacheva, L. M. Izraileva, and M. K, 
Shpagina. Antibiotiki, v. 4, no. 6, Nov.-Dec. 1959, p. 88-92. 


2559* Repetitive Mutagenic Treatment and Mass-Cultur. 
ing of Microorganisms—Observations on Penicillium chry- 
sogenum. Mass-culturing on a complete medium results in the 
total recovery of all nutritionally deficient mutants unless com- 
plicating factors are operating in any particular case. Further, 
during the growth of each element of the survivor population 
on the complete medium, there is an opportunity for the ex- 
pression of delayed mutants. The conidial population from such 
a mass culture presents a genetic material of an increasingly 
wider variety for the next irradiation of mutagenic treatment. 
Due to the recurrence of this phenomenon at each step, the 
build-up of mutants, both with regard to numbers and variety, 
may be expected to be very high after a few repetitive treat- 
ments. M. L. N. Sastry and M. R. S. Iyengar. Applied 
Microbiology, v. 7, no. 6, Nov. 1959, p. 334-337. 


2560* Symposium on the Biology of Cells Modified by 
Viruses or Antigens. I. Lysogenic Conversions in Bacteria. 
Il. On the Analysis of Antibody Synthesis at the Cellular 
Level. Ill. Physiological Conditions for Studies of Viral 
Biosynthesis in Mammalian Cells. IV. Single-Cell Tech- 
niques in Tracing Virus-Host Interactions. |. Lane Barks 
dale. Il. Giuseppe Attardi, Melvin Cohn, Kengo Horibata, 
and Edwin S. Lennox. III. Angus F. Graham. \V. Philip 
I. Marcus. Bacteriological Reviews, v. 23, no. 4, Dec. 1959, p. 
202-249. 


2561* Uptake of Streptomycin by Sensitive, Resistant, 
and Dependent Bacteria. The bactericidal action of SM is as- 
sociated with the irreversible bonding of 10° to 10° SM mole- 
cules per SM-sensitive E. coli cell. Under the same conditions 
(5-50 wg SM per ml), SM-resistant cells show only low, if any, 
uptake of SM, and SM-dependent mutants exhibit intermediate 
behavior, binding considerably less SM than SM-sensitive cells 
while multiplying actively. Waclaw Szybalski and Shizuyoshi 
Mashima. Biochemical and Biophysical Research Communica- 
tions, v. 1, no. 5, Nov. 1959, p. 249-252. 


2562* 
and Its Restoration by Naturally Occurring Materials. Blood 
sera from several animal species were the most active of these 
materials in restoring respiratory response. Dialysis and solvent 
precipitation suggested that the activity was associated with the 
serum proteins. Examination of plasma fractions showed the 
most active fraction to be IV-4, which contains a- 
B-globulin. N. Marks and H. Mellwain. Biochemical Journal, 
v. 73, no. 3, Nov. 1959, p. 401-410. 


Loss of Excitability in Isolated Cerebral Tissues, 
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2563* The 
Blood Cells. C. E. Rowe. Biochemica 
Nov. 1959, p. 438-442. 


2564* Protein Interactions and Metabolic Response to 
Stimulating Agents in Isolated Cerebral Tissues: Histones 
as Inhibitors. The blood-plasma fraction IV-4 which restored 
response to cerebral tissues after they had been rendered un- 
responsive by being kept at 0° restored response also to tissues 
treated with protamine and histone. Fraction IV-4 formed 
precipitates with the basic proteins, and also with the inhibitory 
cerebral extracts, but not with a number of non-inhibitory 
cerebral extracts. H. MeIheain. Biochemical Journal, vy. 73, no. 
3. Nov. 1959, p. 514-521. 


2565* Degradation of Tobacco Mosaic Virus Nucleie Acid 
With Micrococcal Phosphodiesterase. In the complete digest, 
nucleoside 3-phosphates of both purines and pyrimidines and 
also several di-nucleotides were found. Action of the enzyme 
on polyuridylic and cytidylic acids also resulted in the produc- 
tion of the corresponding nucleoside 3’-phosphates and di- 
nucleotides. The enzyme had no action on purine or pyrimidine 
eyclic nucleotides. K. K. Reddi. Biochimica et Biophysica Acta, 
y. 36, no. 1, Nov. 1959, p. 132-142. 


2566* Studies in Partially Resolved Bacteriophage-Host 
Systems. V. A Possible Role of a Polyribonucleotide in the 
Infection of E. coli B with Bacteriophage T.. RNase virtually 
abolishes infection by the protoplast-infecting agent (a) from 
T:. This effect can be reversed completely by brief incubation 
of the RNase-treated protoplasts either in nutrient broth or in a 
synthetic medium containing the 4 ribonucleosides and ATP. 
The results suggest the involvement of a polyribonucleotide in 
the infection process. This polymer is, then, destroyed by RNase 
and rebuilt in the restoration reaction. It may again be destroyed 
by a second RNase treatment. Evidence is presented to indicate 
the location of this essential polyribonucleotide receptor on the 
surface of the protoplast. Austin L. Shug, Dean Fraser, and 
Henry R. Mahler. Biochimica et Biophysica Acta, v. 36, no. 1, 
Nov. 1959, p. 142-157. 


2567* Ribonucleic Acid Metabolism in U.V.-Irradiated 
Escherichia coli B. M. Drakulié. Biochimica et Biophysica 
Acta, v. 36, no. 1, Nov. 1959, p. 172-176. 


2568* Absorption of Deoxyribonucleic Acid by Mouse 
Lymphoma Cells. Leukemic cells (L1210), under the condi- 
tions employed, are capable of irreversibly absorbing intact 
DNA. Furthermore, the data obtained indicate that absorption 
takes place rapidly and in a manner not unlike that found in 
bacterial cells. Finally, the much greater absorption of DNA, 
even at limiting concentrations, by cells harvested during the 
late log or early stationary phase of growth suggests that a 
physiological basis for absorption ability exists. Francis M. 
Sirotnak and Dorris J. Hutchinson. Biochimica et Biophysica 
Acta, v. 36, no. 1, Nov. 1959, p. 246-248. 


2569" Biochemical Differences in Ribonucleoproteins. 
The primary particle isolated from exponentially growing E. coli 
has a sedimentation coefficient of 70S and a molecular weight 
of nearly 3-10°; it dissociates reversibly into a 50-S and a 30-S 
particle of molecular weights of about 2 and 1-10°, respectively. 
The RNP of E. coli contains the enzymes RNase and DNase 
in a latent form. These enzymes appear to be an inherent part 
of the RNP, and become active only when the structure of the 
nucleoprotein has been disrupted. The RNase is associated 
almost entirely with the 30-S particle, and may well be re- 
stricted exclusively to that particle. David Elson and Moshe 
Tal. Biochimica et Biophysica Acta, v. 36, no. 1, Nov. 1959, 
p. 281-282. 


2570* Biochemical and Physiological Studies of Tissue 
Cultures and the Plant Parts From Which They Are De- 
rived. I. Agave toumeyana Trel. Leonard H. Weinstein, 
Louis G. Nickell, Henry J. Laurencot, Jr.. and Walter 
Tulecke. Boyce Thompson Institute, Contributions, v. 20, no. 
3, July-Sept. 1959, p. 239-250. 


2571* Action of Streptococcal Haemolysins and Proteo- 

i¢ Enzymes on Ehrlich Ascites Tumour Cells. Tumor cells 
incubated with various streptococcal haemolysins swell, send 
out large pseudopodia and appear dead when vitally stained 
ith trypan blue. Various proteolytic enzymes (proteinase, 


Biosynthesis of Human 
ournal, y. 73, no. 3, 
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trypsin, papain) which cause no apparent injury to tumor cells 
disintegrate cells which have been previously damaged by 
streptococcal haemolysins. The action of haemolysins and pro- 
teolytic enzymes is synergistic in nature. I. Ginsburg. British 
Journal of Experimental Pathology, v. 40, no. 5, Oct. 1959, 
p. 417-423 —- 2 plates. 


2572* Human Chromosomal Abnormalities Conference at 
King’s College Hospital. Reviews recent studies of human 
chromosomal number in cases of genetic abnormalities. British 
Medical Journal, no. 5159, Nov. 21, 1959, p. 1089-1090, 


2573 Canadian Cancer Conference. Volume 3, 1959. 
Proceedings of the Third Canadian Cancer Research Confer- 
ence, Honey Harbour, Ontario, June 17-21, 1958. Discusses 
nucleic acids, genetics, viruses and tumors, and the biology 
of cancer. R. W. Begg. v. Ill. 461 pp. 1959. Academic Press, 
New York. (RC261 N2Ic) 


2574* Antigenic Property and Electrophoretic Behavior 
of the Serum Albumin of Rats Bearing the Walker Tumor. 
The serum contains antigens which give an immunological 
response with rabbit anti-Walker antibodies. These antigens 
are located in the albumin fraction of the serum. The albumins 
of the normal and cancerous rats have different migration rates 
during electrophoresis and different levels of polysaccharides. 
D. Dufour, L. Berlinguet, and J. M. Loiselle. Canadian 
Journal of Biochemistry and Physiology, v. 37, Dec. 1959, 
p. 1401-1404 +- 2 plates. 


2575* Survival in a Capsule. Environment of a space cap- 
sule and its effect on human survival. William T. Ingram. 
Chemistry in Canada, vy. 11, Nov. 1959, p. 86 -+- 4 pages. 


2576 Fresh-Water Biology. The new edition preserves the 
major function of the original and is primarily a handbook to 
aid in the identification oF the fauna and flora of inland waters 
of North America. W. T. Edmondson, editor. 2nd Ed. 1248 
pp. 1959. John Wiley & Sons, New York. (QH96 Ed58f) 


2577 Action of Azaserine on Escherichia coli. At submaxi- 
mal levels, the antibiotic apparently inhibits the cell division 
mechanism; this results in the formation of filamentous forms 
of the microorganism. The aromatic amino acids were able to 
block partially the growth inhibitory action of the antibiotic 
but not its effect upon cell division. Louis Kaplan, H. Chris- 
tine Reilly, and C. Chester Stock. Journal of Bacteriology, 
v. 78, no. 4, Oct. 1959, p. 511-519. 


2578 Metachromatiec Granules of Microorganisms. The 
constitution and postulated functions of the volutin granules 
of microorganisms are reviewed. Protein-bound lipid is found 
in these granules as well as polyphosphates and _ ribonucleic 
acid. The coincidence of high-energy polyphosphate and lipids 
in the same granule indicates a common precursor, Abe Widra. 
Journal of Bacteriology, v. 78, no. 5, Nov. 1959, p. 664-670. 


2579 Bacterial Resistance to Antibiotics in Vivo. I. In- 
cidence of Resistance. Of 456 mice infected with one or the 
other of two strains of Staphylococcus aureus, six yielded sub- 
strains with high resistance and seven yielded substrains with 
low resistance. About half the mice received no treatment with 
streptomycin, and from them two of the very resistant strains 
were derived. From this observation, it is concluded that high 
resistance is a result of spontaneous mutation. Eleanor A. Bliss 
and Burr McDonald Alter. Journal of Bacteriology, v. 78, 
no. 5, Nov. 1959, p. 671-674. 


2580 Mutation to L-Rhamnose Resistance and Trans- 
duction to L-Rhamnose Utilization in Salmonella typhosa. 
E. Englesberg and L. S. Baron. Journal of Bacteriology, vy. 78, 
no. 5, Nov. 1959, p. 675-686. 


2581 Studies on Virulence of Group A 8-Hemolytic Strep- 
tococci. The outstanding feature accompanying increased viru- 
lence on mouse passage was a marked change of gross colonial 
morphology associated with a considerably changed cell wall 
structure. Accompanying these changes, and perhaps caused 
by them, was the great resistance of the virulent forms to 
phagocytosis which helped allow them to proliferate faster 
than the avirulent glossy forms upon injection into mice. John 
M. Leedom and S. S. Barkulis. Journal of Bacteriology, vy. 78, 
no. 5, Nov. 1959, p. 687-694. 
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2582 Survival of Variola Virus in Chorioallantoic Mem- 
brane Preparations. The greatest difference in virus survival 
between liquid and dried preparations was noted at 4C and 
25 C. At these temperatures, dried virus was viable for at least 
three years, whereas in liquid preparations a complete loss of 
virus viability occurred within one year. Nicholas Hahon. Jour- 
nal of Bacteriology, v. 78, no. 5, Nov. 1959, p. 731-733. 


2583* Mode of Action of 5-Bromodeoxyuridine on Mam- 
malian Cells in Culture. This thymidine analogue supports 
the growth of several mouse and cell lines when the analogue 
is supplied in the amethopterin medium. With HeLa cells, a 
50% replacement of deoxyribonucleic acid-thymine by 5-bro- 
mouracil in one week is demonstrated. This is associated with 
doubling of deoxyribonucleic acid, one cell division, and con- 
tinuous synthesis of protein. Eventually, giant nonviable cells 
develop which gradually disintegrate. Maire T. Hakala. Jour- 
nal of Biological Chemistry, vy. 234, no. 12, Dec. 1959, p. 
3072-3076. 


2584" A Biochemical Characteristic of Ascites Tumor 
Cells. The glycogen phosphorylase activities of seven types 
of ascites tumors, a tumor grown in tissue culture, and a solid 
virus-induced tumor were determined by chemical and histo- 
chemical techniques. Negligible phosphorylase activities were 
found compared to normal control tissues. It is not known 
whether this enzymatic defect in ascites tumors can be extra- 
polated to other types of tumors. Marshall W. Nirenberg. Jour- 
nal of Biological Chemistry, v. 234, no. 12, Dee. 1959, p. 
3088-3093. 


2585* Studies on the Mode of Action of 6-Mercaptopurine 
and Its Ribonucleoside on Mammalian Cells in Culture. 
Findings support the suggestions that both 6-mercaptopurine 
and its ribonucleoside exert their action as the ribonucleotide 
by competing with inosinic acid on the pathway to adenylic 
acid. Maire T. Hakala and Charles A. Nichol. Journal of 
Biological Chemistry, v. 234, no. 12, Dec. 1959, p. 3224-3228. 


2586* Nucleic Acids and Metals. I. Chromium, Mangan- 
ese, Nickel, Iron, and Other Metals in Ribonucleic Acid 
From Diverse Biological Sources. Preparations of ribonucleic 
acid from phylogenetically diverse sources contain significant 
concentrations a metals. Chromium, nickel, and manganese, 
elements of the first transition group, not heretofore associated 
with specific biological compounds, are encountered regularly 
in concentrations several orders of magnitude higher than in 
the native material from which they are isolated. It is suggested 
that metals may bear a functional relationship to protein syn- 
thesis and the transmission of genetic information. Warren E. 
C. Wacker and Bert L. Vallee. Journal of Biological Chemistry, 
v. 234, no. 12, Dec. 1959, p. 3257-3262. 


2587* Composition of the Cell Wall of Staphylococcus 
aureus: Its Relation to the Mechanism of Action of Peni- 
eillin. The ratio of glutamic acid, lysine, alanine, and muramic 
acid in cell walls was the same as found in uridine diphospho- 
acetylmuramic acid-peptide which accumulates in penicillin- 
inhibited S. aureus. Further, the optical configurations of the 
amino acids in the wall were the same as those in the nucleo- 
tide, and the previously unidentified amino sugars, found only 
in these two places, were the same substance. These findings 
suggest that the uridine diphosphoacetylmuramic aci-nenaile 
is a precursor of the bacterial cell wall and that the mechanism 
of action and selective toxicity of penicillin are related to 
inhibition of biosynthesis of the bacteria] cel] wall. Jack L. 
Strominger, James T. Park, and Richard E. Thompson. 
Journal of Biological Chemistry, v. 234, no. 12, Dec. 1959, p. 
3263-3268. 


2588* Cellular Origin of Rheumatoid Factor. Suggests 
that the rheumatoid factor is contained in, and actually pro- 
duced by, plasma cells and germinal-center cells. The rheuma- 
toid factor was detected in these cells in various stages of 
development and maturation, including the earliest. Secretion 
of the factor was suggested by the cellular polarity and the 
extracellular depositions which were observed. Robert C. 
Mellors, Ralph Heimer, Josué Corcos, and Leonhard Korn- 
gold. Journal of Experimental Medicine, vy. 110, Dec. 1959, 
p. 875-886 -- 5 plates. 


2589* Studies on Herpes Simplex. X. The Effect of 
Corticosteroids on Herpetic Keratitis in the Rabbit. In the 
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presence of infection with Herpes simplex virus, corticosteroids 
not only failed to arrest the process but led to a spreading 
destructive involvement which often resulted in perforation 
of the cornea and subsequent loss of the eye. E. Jawets, 4. 
Okumoto, and M. Sonne. Journal of Immunology, y. 83, no, 
5, Nov. 1959, p. 486-490. 


2590* Studies on Variation in Virulence of Poliomyelitis 
Virus. IV. The Effect of 5-Bromouracil and Stable Ce} 
Lines. When 5-bromouracil was incorporated in the mainte. 
nance medium for culture of the test virus LH-v K,,, virulence 
of the virus was slightly reduced and the effect could be 
detected by the plaque method. After 10 serial passages jp 
the presence of 5-bromouracil, plating of the virus vielded 
no virulent plaques whereas the control series yielded about 
50% virulent plaques. C. P. Li. Journal of Immunology, y. 83. 
no. 5, Nov. 1959, p. 511-516. 


2591* Immunochemistry of Synthetic Polypeptides and 
Polypeptidyl Proteins. I. Qualitative Studies on the Modi. 
fied Proteins. Bovine albumin, modified by the addition of 
polypeptides of glutamic acid, lysine, leucine, or phenylalanine 
was found to be antigenic in rabbits. Evidence is presented 
to show that antibodies specific for the added peptide modifica- 
tion and for the carrier protein were eon | In addition, a 
third type of antibody may have been formed to the polyleucy| 
and ls bovine albumins, which requires the 
pe cn and at least a part of the carrier protein. Mark 
A. Stahmann, Claude Lapresle. Dorothy J. Buchanan-David. 
son, and Pierre Grabar. Journal of Immunology, v. 83, no. 5, 
Nov. 1959, p. 534-542. 


2592* The Induction of Tolerance of Skin Homografts 
in Rats With Pooled Cells From Multiple Donors. Following 
intravenous inoculation, the grafts on about 30% of the subjects 
lived for longer than 50 days—an arbitrary criterion of a high 
degree of tolerance. Similar dosages of pooled newborn or 
infant donor splenic cells conferred a high degree of tolerance 
upon about 60% of the subjects and pooled adult bone marrow 
cells were even more effective since more than 80% of the 
animals were highly tolerant. R. E. Billingham and W. K. 
Silvers. Journal of Immunology, v. 83, no. 6, Dec. 1959, p. 
667-679. 


2593 Liver Function. A symposium on approaches to the 
quantitative description of liver function. Ralph W. Brauer, 
editor. 702 pp. 1958. American Institute of Biological Sciences, 
Washington, D. C. (QP185 B73L) 


2594 Man in a Cold Environment. Physiological and 
pathological effects of exposure to low temperatures. Alan C. 
Burton and Otto G. Edholm. 273 pp. 1955. Edward Amold, 
Ltd., London. (QP82 B95m) 


2595* On the Similarity of Chain Length of Nucleic 
Acids. Ping-Yao Cheng. National Academy of Sciences, Pro- 
ceedings, v. 45, Nov. 1959, p. 1557-1560. 


2596* The Effect of Hydrodynamic Shear on the Deoxy- 
ribonucleic Acid From T, and T, Bacteriophages. Earlier 
physical work on DNA should be repeated with suitable pre- 
cautions to avoid the scission of any very long molecule which 
may be present. Turbulence and high shear gradients have 
been shown to cause a decrease in the sedimentation coefficients 
of T: and T, bacteriophage deoxyribonucleic acid molecules in 
solution. Peter F. Davison. National Academy of Sciences, 
Proceedings, v. 45, Nov. 1959, p. 1560-1568. 


2597* On the Topology of the Genetic Fine Structure. 
The present analysis does not disprove the existence of com- 
plex situations such as branched chromosomes; however, 4 
simple linear model suffices to account for the data. Seymour 
Benzer. National Academy of Sciences, Proceedings, v. 4, 
Nov. 1959, p. 1607-1620. 


2598* Mutation Induction and Expression in Bacteria. 
Reports evidence suggesting that mutation expression is at- 
tained subsequent to the synthesis of DNA following UV 
exposure, and that is it dependent on protein synthesis follow- 
ing the initial synthesis of DNA. F. L. Haas and C. 0. 
Doudney. National Academy of Sciences, Proceedings, v. %, 
Nov. 1959, p. 1620-1624. 
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2599 Human Haemoglobin E: The Chemical Effect of 
Gene Mutation. The change in hemoglobin E resides in a 
replacement of a glutamy! residue of hemoglobin A by a lysy! 
residue in hemoglobin E. This is the only difference so far 
detected among nearly 300 amino-acids of the hemoglobin 
half-molecule. J. A. Hunt and V. M. Ingram. Nature, v. 154, 
Sept. 19, 1959, p. 870-872. 


2600 Haemoglobin ‘Bart's’: A Foetal Haemoglobin With- 
out a-Chains. J. A. Hunt and H. Lehmann, Nature, vy. 154, 
Sept. 19, 1959, p. 872-873. 


2601 Mechanism of Immunological Unresponsiveness. 
Charles F. Crampton, Fred R. Frankel, and J. L. Rode- 
heaver. Nature, v. 184, Sept. 19, 1959, p. 873-875. 


2602 A Theory of Ageing. J. Maynard Smith. Nature, y. 
184, Sept. 26, 1959, p. 956-958. 


2603 Cytoplasmic Inheritance. D. CG. Catcheside. Nature, 
y, 184, Oct. 3, 1959, p. 1012-1015. 


2604 Induction of Phage Formation in the Lysogenic 
Escherichia coli K-12 by Mitomycin C. The yield of phage 
was about 200 times greater than that of the spontaneous 
control. Nezomu Otsuji. Mutsuo Sekiguchi, Teiji lijima, 
and Yasuyuki Takagi. Nature (Suppl. No. 14), v. 184, Oct. 
3, 1959, p. 1079-1080. 


2605 Haemoglobin P in a Family in the Belgian Congo. 
Paulette Dherte, H. Lehmann. and J. Vandepitte. Nature, 
y. 184, Oct. 10, 1959, p. 1133-1135. 


2606 Massive Incorporation of 5-Fluorouracil Into a Bae- 
terial Ribonucleic Acid. One-quarter to nearly one-half of 
the nucleic acid uracil can be replaced by the fluoropyrimidine. 
5-Fluorouridylic acid was also found in the ribonucleic acid 
of the uracil-requiring mutant incubated with the fluoropyrimi- 
dine in the absence of uracil, although the amount of nucleic 
acid synthesized under these conditions is slight. Jack Horo- 
wits and Erwin Chargaff. Nature. vy. 184, Oct. 17, 1959, 
p. 1213-1215. 


2607 Duration of Protective Action of Interferon Against 
Infection With West Nile Virus. Alick Isaacs and Marguerite 
A, Westwood. Nature (Suppl. No. 16), v. 184, Oct. 17, 1959, 
p. 1232-1233. 


2608 Registration of the Spermicidal Effects of Dioctyl 
Sodium Sulphosuccinate. Eric Lindahl and Kjell Wedin. 
Nature, v. 184, Oct. 24, 1959, p. 1289-1291. 


2609 A ‘New’ Human Blood Group Antigen, Sw,. Tests 
on three families have shown Sw* to be inherited as a Men- 
delian dominant character which segregates independently of 
the ABO, Rhesus, MNS.. Kell, Lewis red cell (and ABH 
secretion), Duffy and Kidd blood group systems; nor is the 
character partially sex-linked. T. E. Cleghorn. Nature (Suppl. 
No. 17), v. 184, Oct. 24, 1959, p. 1324-1325. 


2610 Antileukaemic Activity of Polyporie Acid. A 
preparation of the lichen Sticta coronata was found to prolong 
significantly the life-span of mice previously inoculated with 
an acute lymphocytic leukemia. J. F. Burton and B. F. Cain. 
Nature (Supp!. No. 17), v. 184, Oct. 24, 1959, p. 1326-1327. 


2611 Recent Work on the Electron Microscopy of Viruses. 
— M. Smith. Nature, vy. 184, Nov. 7, 1959, p. 1440- 


2612 Properties and Inheritance of Haemoglobin by 
Asymmetric Recombination. Harvey A. Itano and Elizabeth 
Robinson. Nature, v. 184, Nov. 7, 1959, p. 1468-1469. 


2613 Possible Simplified Structure of Deoxyribonucleic 
Acid. In this scheme, both polynucleotide chains of the double 
coil are identical. Each half of any single polynucleotide chain 
8 moreover complementary to the other half. Each chain as 
4 whole is identical to the other, and in consequence during 
cell division each individual deoxyribonucleic acid chain will 
exactly replicate itself. In general, the one-half of a parent 
deoxyribonucleic acid chain may have any arbitrary base 
Sequence, but the sequence of the second half must be com- 
plementary to the first. M. H. Silk and A. O. Havwtrey. 
Nature (Suppl. No. 19), v. 184, Nov. 7, 1959, p. 1484-1485. 
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2614 Antiviral Chemotherapeutic Activity of Isatin 5-thio- 
semicarbazone in Mice Infected With Rabbit-Pox Virus. 
D. J. Bauer and F. W. Sheffield. Nature (Suppl. No. 19), 
v. 184, Nov. 7, 1959, p. 1496-1497. 


2615 A New Approach to the Mechanism of Mutations. 
Suggests that the accumulation of ribo- and deoxyribo- 
nucleoside triphosphates, some of which take part in biosyn- 
thesis other than that of nucleic acid and which is less affected 
by X-rays, may lead to an abnermal molar ratio between 
ribonucleoside triphosphates, precursors of ribonucleic acid, 
and deoxyribonucleoside triphosphates, precursors of deoxyri- 
bonucleic acid. Thus, when the biosynthesis of deoxyribonu- 
cleic acid resumes explosively from an abnormal molar ratio 
of precursors, once the effects of irradiation on the polymerase 
decrease, there may occur the production of an abnormal 
deoxyribonucleic acid leading to mutations. Paul Mandel and 
Pierre Chambon. Nature (Suppl. No. 19), v. 184, Nov. 7, 
1959, p. 1501-1502. 


2616 Interstrain Ovarian Transplantation in Lethally 
Irradiated Mice After Bone Marrow Therapy. Irradiated 
females accepted both isologous ovarian tissue and ovarian 
tissue from the strain that served as the source of bone mar- 
row. W. St. Amand and L. H. Smith. Nature (Suppl. No. 19), 
v. 184, Nov. 7, 1959, p. 1503-1504. 


2617 Cellular Uptake of Deoxyribonucleic Acid by Human 
Tissue Culture Cells. Experiments indicate that uptake of 
extracellular undegraded deoxyribonucleic acid by mammalian 
cells in tissue culture is possible. Whether the demonstrated 
incorporation of label by the cell’s deoxyribonucleic acid also 
involved undegraded extracellular deoxyribonucleic acid is not 
clear. Stanley M. Gartler. Nature (Suppl. No. 19), v. 154, 
Nov. 7, 1959, p. 1505-1506. 


2618 Skin Homografts in Parabiotic Mice. Authors con- 
clude that the duration of parabiosis necessary for the induction 
of ‘neutralization’ depends on the degree of antigenic differences 
between the parabiotic partners. Anna Skowron-Cendrzak and 
Barbara Konieczna-Marezynska. Nature (Suppl. No. 20), 
v. 184, Nov. 14, 1959, p. 1590. 


2619 The Plant Cell-Wall. Pieter A. Roelofsen. 335 pp. 
68 plates. 1959. Gebriider Borntraeger, Berlin-Nikolassee, 
Germany. (QK725 R62p) 


2620* Toward a Theory of Pain: Relief of Chronic Pain 
by Prefrontal Leucotomy, Opiates, Placebos, and Hypnosis. 
Theodore Xenophon Barber. Psychological Bulletin, v. 56, 
no. 6, Nov. 1959, p. 430-460. 


2621 Sulfhydryl-Disulfide Interchange. This biological 
chain reaction explains aspects of protein denaturation, blk 
clotting, and mitosis. El V. Jensen. Science, v. 130, Nov. 
13, 1959, p. 1319-1323. 


2622 Growth of Tobacco Mosaic Virus Particles. In the 
present report the screw dislocation theory of crystal growth 
is applied to the formation of tobacco mosaic virus particles. 
The growth mechanism is shown to account for the rodlike 
morphology. It is also deduced that the biosynthetic process 
occurs at the growth step at the end of a particle. Gerald 
W’. Sears. Science, v. 130, Nov. 27, 1959, p. 1477-1478. 


2623 Structural Similarities Between Hemoglobins A and 
F. Arnold M. Katz and Amoz I, Chernoff. Science, vy. 130, 
Dec. 4, 1959, p. 1574-1576. 


2624 Nucleic Acids and Proteins. The nucleic acid mole- 
cules inherited by the living cell bear the plan of all the cell's 
protein molecules. It now appears that another kind of nucleic 
acid plays a key role in translating the plan into protein. A 
simplified review of recent research and theory. Mahlon B. 
Hoagland. Scientific American, v. 201, no. 6, Dec. 1959, p. 
55-61. 


2625* Analysis of Weight and Height of Apparently 
Healthy Population, Ages 65 to 94 Years. A. M. Master. 
R. P. Lasser, and Gloria Beckman. Society for Experimental 
Biology and Medicine, Proceedings, y, 102, no. 2, Nov. 1959, 
p. 367-370. 
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2626* Effects of Nitrogen Mustard N-Oxide, X-Rays, and 
Cortisone on Yoshida Sarcoma Metastasis Development. 
Diminution of host resistance appears to be an important fac- 
tor in promoting the development of metastases. Tatsuhei 
Kondo and Kaname Tsukui. Society for Experimental Biology 


and Medicine, Proceedings, v. 102, no. 2, Nov. 1959, p. 
384-386. 
2627* Influence of Dose Rate on Radiation Effect on 


Fertility of Female Mice. Results indicate that some repair 
of radiation damage to odcytes can occur, and that repair is 
greater at lower dose rates. Liane Brauch Russell, Kathren 
F. Stelzner, and W. L. Russell. Society for Experimental 
Biology and Medicine, Proceedings, vy 102, no. 2, Nov. 1959, 
p. 471-479. 


2628 Spores. A collection of papers dealing with research 
on bacterial sporulation, spore germination, and the enzymes 
of spores. H. Orin Halvorson, editor. 1958. American Institute 
of Biological Sciences, Washington, D. C. (QR1 H16s) 


2629 Symposium on Evolution. . . . held at Duquesne 
University, April, 1959, in commemoration of the centenary 
of Charles Darwin’s The Origin of Species. Frederick C. 
Bawden, Gottfried O. Lang, Andrew G. van Melsen, Cyril 
Vollert, and Bernard J. Boelen. 119 pp. 1959. Duquesne 
University, Pittsburgh. (QH366 Sy68) 


2630* Some New Keys to Cosmetic Chemistry—1959. 
A literature review covering many aspects of skin chemistry 
and function of interest in the field of cosmetics. Paul G. I. 
Lauffer. Toilet Goods Association, Proceedings of the Scientific 
Section, no. 32, Dec. 1959, p. 14-34. 


2631* The Objective Measurement of Odor. HI. Breath 
Odor and Deodorization. Donald A. M. Mackay. David A. 
Lang, and Murray Berdick. Toilet Goods Association, Pro- 
ceedings of the Scientific Section, no. 32, Dec. 1959, p. 45-51. 


2632 Ultracentrifugation in Biochemistry. Howard K. 
Schachman. 272 pp. 1959. Academic Press, New York. 
(QD54.C4 Schllu) 


2633* Decompression Sickness: The State of the Art. 
John R. Pfrommer. U. S. Armed Forces Medical Journal, v. 
10, Nov. 1959, p. 1292-1298. 


2634* Visual Problems Above 50,000 Feet. James L. Cur- 
tis. U. S. Armed Forces Medical Journal, v. 10, Nov. 1959, 
p. 1304-1307. 


2635 Pathologic Physiology of Acute Radiation Sickness. 
(Experimental Materials on Biological Action of External 
lonizing Radiations.) P. D. Corizontor, editor. U. S. Atomic 
Energy Commission, AEC-tr-3729, Aug. 1959, 324 pp. (UF767 
Un3.lae Contin. ) 


2636* Peptide Maps Obtained With Tryptic Digests of 
the Proteins of Some Strains of Tobacco Mosaic Virus. 
The peptides from five strains of TMV showed many features 
in common and several striking differences. B. R. Woody and 
C. A. Knight. Virology, v. 9, no. 3, Nov. 1959, p. 359-374. 


2637* Mutagenesis in Phages ©X174 and T4 and Prop- 
erties of the Genetic Material. Mutants of WX174 arise in 
pure clones, whereas most T4 mutants arise in mixed clones, 
suggesting that there is only one copy of genetic information 
in WX174 and at least two copies in T4. The alteration of 
one of the T4 copies vields a type of heterozygote. The results 
are consistent with the picture that the deoxyribonucleic acid 
(DNA) of T4 is in the Watson-Crick double-stranded con- 
figuration, both strands carrying the same information. whereas 
the DNA of wXI174 is single-stranded. Irwin Tessman. 
Virology, v. 9, no. 3, Nov. 1959, p. 375-385. 


2638* Further Studies on an Inhibitor of Viral Activity 
Appearing in Infected Cell Cultures and Its Role in 
Chronic Viral Infections. Fluids from primary human kidney 
and amnion cell cultures infected with a chick embryo-adapted 
strain of type 2 poliovirus inhibit the activity of several different 
viruses. Monto Ho and John F. Enders. Virology, v. 9, no. 3, 
Nov. 1959, p. 446-477. 


2639* Host-Cell Interaction of Animal Viruses. I]. Cey. 
Killing Particle Enumeration: Survival Curves at Loy 
Multiplicities. $3-9 HeLa cells, when treated with increasing 
concentrations of two different NDV strains, exhibit a one. 
yarticle-to-kill curve until approximately 95% of the cells have 
i killed. Further increase in virus multiplicity results jp 
more cell survivors than theoretically expected. A mutant syb. 
clone of HeLa $3-9 was isolated which displays more uniform 
susceptibility to the lethal action of NDV than the parental 
strain. The mutant, designated $3-9(IV), exhibits a curve 
which quantitatively follows one-hit kinetics down to a sur. 
vival of less than one-tenth of 1%. Philip I. Marcus. Virology, 
v. 9, no. 4, Dec. 1959, p. 546-563. 


2640* Synthesis of T2 Internal Protein in Infected 
Escherichia coli, Strain B. Net synthesis was observed 2.3 
minutes after infection and prior to the formation of viral 
DNA. Chloramphenicol aa complete cessation of the syp- 
thesis of internal protein and also affected DNA _ synthesis. 
Treatment of the phage with ultraviolet light resulted jp 
normal synthesis of interna] protein in the absence of net 
increase in DNA. William T. Murakami. Helen Van Vunakis, 
and Lawrence Levine. Virology, v. 9, no. 4, Dec. 1959, p. 
624-635. 


2641* Induction of a Mutation in Poliovirus by Nitrous 
Acid. The incubation of whole virus of d type, or of its RNA 
with nitrous acid, results in an increase of the proportion of 
d+- among the survivors. Albert Boeyé. Virology, v. 9, no. 4, 
Dec. 1959, p. 691-700. 


2642* The Effect of Nitrous Acid on Tobacco Mosaic 
Virus: Mutation, Not Selection. K. W. Mundry. Virology. 
v. 9, no. 4, Dec. 1959. p. 722-726. 


2643* Isolation and Composition of All Tryptic Peptides 
of TMV. H. G. Wittmann and G. Braunitzer. Virology, y. 
9, no. 4, Dec. 1959, p. 726-728. 


2644 Virus Hunters. A popularly written historical account 
of research and research workers in the field of virology. 
particularly as they relate to human disease and the develop- 
ment of vaccines. It contains an annotated list of articles 
selected to provide more background information in virology 
for the general reader plus an extensive index. Greer Williams. 
503 pp. 1959. Alfred A. Knopf, New York. (RC114 W67v) 


See also: 3103 (protein and amino acid nutrition); 3133 
(primal origin of proteins). 


CERAMICS AND CONCRETE 


2645 Stress Behavior of Brittle Materials. Relative brittle- 
ness of materials determines largely whether they fail in 
cohesion (brittle fracture) or in shear (ductile failure). Stress 
relations are also involved; triaxial tension increases greatly 
the tendency towards brittle fracture. Flaws of an accidental 
nature produce variances of breaking stress in brittle fracture. 
Probability of failure at various stress levels has a pronoun 
influence on usable technical strengths. E. B. Shand. American 
Ceramic Society Bulletin, v. 38, Nov. 1959, p. 653-660. 


2646 Strength and Static Fatigue of Abraded Glass Under 
Controlled Ambient Conditions: II. Effect of Various 
Abrasions and the Universal Fatigue Curve. A controlled 
grit blast was found to be a reproducible method of producing 
standardized damage to a glass surface. The effects of grit 
size, blast pressure, and amount of grit on the strength of the 
resulting specimens are reported. Static fatigue curves (strength 
vs. load duration) were obtained for specimens immersed in 
room-temperature distilled water and in Tiquid nitrogen (77 K) 
after the specimens had been subjected to various abrasion 
treatments. R. E. Mould and R. D. Southwick. American 
Ceramic Society, Journal, vy. 42, Dec. 1959, p. 582-592. 


2647 Electron Micrographs of Some Borosilicate Glasses 
and Their Internal Structure. The conclusions obtained are 
as follows: (1) so-called quenched-state glass contains a glassy 
microphase of alkaliborate, with dimensions less than 100 
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au., which corresponds to the so-called low-melting com- 

nt; (2) the longer the heat-treatment time under constant 
temperature the larger the size of this glassy microphase 
becomes; (3) another kind of glassy microphase (SiO:-rich ) 
which corresponds to the so-called high-melting component 
is also enlarged with increasing heat-treatment time; (4) the 
size of both glassy microphases shows different values with 
diferent heat-treatment temperatures. Muneo Watanabe, 
Haruo Noake, and Takeshi Aiba. American Ceramic Society, 
Journal, v. 42, Dec. 1959, p. 593-599. 


2648 Effect of Fluorides on Infrared Transmittance of 
Certain Silicate Glasses. Relatively large amounts of fluorides 
can be incorporated into silicate glasses without producing 
opalescence or turbidity if certain oxides, such as LavOs or 
Ta:O;, are included in the glass composition. In most cases, 
the fluorides reduce the absorption at the 2.75-« water band, 
thus improving the glasses for use as infrared material. The 
fluorides also decrease the refractive index values of the glasses. 
Striae are produced in the glasses when the fluoride content 
is more than about 4 mole % Giren W. Cleek and Thomas 
G. Seuderi. American Ceramic Society, Journal, v. 42, Dec. 
1959, p. 599-603. 


2649 Oxidation of Silicon Carbide. The rate of oxidation 
was measured in an atmosphere of dry O between 900 and 
1600 C. The rate was studied by using a thermogravimetric 
apparatus and was found to be diffusion controlled. The prod- 
ucts of oxidation were amorphous silica and cristobalite, de- 
pending on the temperature. Paul J. Jorgensen, Milton E. 
Wadsworth, and Ivan B. Cutler. American Ceramic Society, 
Journal, v. 42, Dec. 1959, p. 613-616. 


2650 Thermal Conductivity: XIV. Conductivity of Multi- 
component Systems. The thermal conductivity of a number 
of multicomponent systems was determined as a function of 
composition and temperature. Silicate glasses and the systems 
MgO-NiO, Al.O;-Cr.Os. UO.-UO.*,-ThO., ZrO.-HfO,-CaO, 
MgO-Mg:-SiO., MgO-BeO, Al,O;-mullite, MgO-MgAl.O,, 
AlO;-ZrO., AlsOs-glass, and Si-SiC were studied. Analyses 
of these results indicate that a second component in solid 
solution markedly lowers the thermal conductivity. W. D. 
Kingery. American Ceramic Society, Journal, v. 42, Dec. 1959, 
p. 617-627. 


2651 Magnetic Ceramics: VI. Evaluation of Some 
Methods of Nickel Ferrite Formation. The extent of nickel 
ferrite formation, as affected by four preparatory techniques, 
was investigated by determining the magnetic moment of the 
reacted powder with a vibrating-coil magnetometer. The oxide, 
carbonate, hydroxide, and oxalate methods were used. At low 
temperatures the hydroxide and oxalate techniques were found 
to give the greatest yield of ferrospinel. The hydroxide method 
yielded a magnetic material by precipitation. Weight-loss 
measurements were correlated to the magnetic data. George 
Economos. American Ceramic Society, Journal, v. 42, Dec. 
1959, p. 628-632. 


2652 The Colour of Inorganic Compounds. A brief ac- 
count is presented of the way in which current ligand field 
theory can explain semi-quantitatively the colors which the 
ions of transition elements impart to both pure compounds 
and to glasses. S. C. Nyburg. British Ceramic Society, Trans- 
actions, v. 58, Oct. 1959, p. 565-572. 


2653 The Development of Colour in Glass. Explanation 
of how a single coloring oxide often produces a variety of 
colors in different glasses, or in the same glass when it is melted 
under different conditions. D. J. Yates. British Ceramic So- 
ciety, Transactions, v. 58, Oct. 1959, p. 573-588. 


2654 Attack of On-Glaze Colours by Acid, Alkali and 
Washing-Agent. Gives practical details of the carrying out of 
tests to evaluate the resistance of on-glaze colors to attack by 
acids, together with precautions necessary to ensure that results 
are reliable. Results of investigations into the effects of a 
tange of British and American washing-agents and of individual 
chemical compounds are discussed. C. E. L. Franklin and 
J. A. Tindall. British Ceramic Society, Transactions, y. 58, 
Oct. 1959, p. 589-628. 


2655* Refractories Keep Pace With Metals. The value 
of high magnesia refractories where high temperatures are 
encountered. The basic principles and applications for gunning 


mixes, ramming mixes, castable refractories, and plastic fire 
brick. L. L. Gill. Canadian Metalworking, v. 22, Dec. 1959, 
p. 30-31. 


2656 Dielectric Breakdown of Porous Ceramics. The cal- 
culated drop in dielectric strength is in good agreement with 
the experimental data for lead zirconate titanate ceramics. The 
theory shows that the measured dielectric strength in porous 
materials is a function of the porosity, the void size, and of 
the dimensions of the test sample. Robert Gerson and Thomas 
C. Marshall. Journal of Applied Physics, v. 30, Nov. 1959, 
p. 1650-1653. 


2657 Thermal Conductivity of Clear Fused Silica at High 
Temperatures. A steady-state experiment involving the meas- 
urement of the electric current and voltage drop through a 
fine tungsten wire which was embedded along the axis of a 
cylindrical silica rod over the temperature range 300-2100 K 
was carried out. The wire served both as a heating element 
and as a resistance thermometer. Kurt L. Wray and Thomas 
J. Connolly. Journal of Applied Physics, v. 30, Nov. 1959, 
p. 1702-1705. 


2658 Sintering Reactions of Zine Oxide. The sintering of 
zinc oxide spheres has been studied in the temperature range 
700 to 900C in air, O, He, and H. Fresh zinc oxide sinters 
rapidly in air and O, but it does not sinter appreciably in He 
in the same temperature range. Zinc oxide spheres annealed 
separately in air may not be sintered in air at temperatures 
as high as 1100 C. On the other end, fresh spheres, separately 
air annealed and subsequently treated in H atmosphere, do 
sinter in the temperature range 700 to 900C. V. J. Lee and 
G. Parravano. Journal of Applied Physics, v. 30, Nov. 1959, 
p. 1735-1740. 


2659 Theoretical Model for Tetragonal-to-Cubic Phase 
Transformations in Transition Metal Spinels. Theoretical 
investigation of the detailed properties of the transformations 
from tetragonal to cubic phases which are observed at elevated 
om age An approximate model was constructed which 
explicitly takes into account the interactions between local 
Jahn-Teller distortions about neighboring octahedral site ca- 
tions. Peter J. Wojtowicz. Physical Review, v. 116, 2nd ser., 
no. 1, Oct. 1, 1959, p. 32-45. 


2660* A Few Quarternary Systems of Perovskite Type 
A**B''O, Solid Solutions. The properties of the systems 
(Sr-Pb)(Ti-Zr)O; and (Ba-Pb)(Ti-Sn)Os are studied. The 
phase diagram of (Sr-Pb)(Ti-Zr)Os includes two ferroelectric 
phases Fa (rhombohedral) and Ff (tetragonal), two antiferro- 
electric ones Aa (pseudotetragonal) and Ag (tetragonal), and 
a paraelectric phase. Takuro Ikeda. Physical Society of Japan, 
Journal, vy. 14, Oct. 1959, p. 1286-1294. 


2661* Statistical Aspects of Fracture in Concrete. I. An 
application of the theory of stochastic processes to the static 
fracture of non-homogeneous brittle materials such as Portland 
cement concrete is presented. It is concluded that the scatter 
observed in the breaking time or the static strength of concrete 
appears to be a result of inherent characteristics of the material 
itself. Motoo Hori. Physical Society of Japan, Journal, vy. 14, 
Oct. 1959, p. 1444-1452. 


2662* <A Study of the Magnetic Properties of Sintered 
Ferrites, Using Single-Crystal Data. An indication of the 
dependence of the magnetic properties of polycrystalline sin- 
tered ferrites on the conditions of preparation is given. In the 
design and understanding of the properties of these materials, 
it is valuable, and sometimes essential, to make use of data 
obtained from measurements on single crystals. Methods of 
preparation of ferrite single crystals, namely the Verneuil or 
flame-fusion method, the Bridgman-Stockbarger method, and 
the lead oxide flux method, are briefly described. F. W. Harri- 
son, K. Hoselitz, and J. E. Knowles. Powder Metallurgy, 
no. 4, 1959, p. 90-104. 


2663* The Effect of Grain Size on Saturation Magnetiza- 
tion of Barium Ferrite Powders. Studies on barium ferrite 
powder showed a decrease in saturation magnetization with 
decreasing grain size. This phenomenon had previously been 
observed in iron and magnetite powders and was attributed 
to the existence of a disturbed layer on the individual powder 
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grains ( Hiittig’s surface layer). This layer may vary in thick- 
ness according to the manufacturing process used, and the 
degree of disturbance will increase with the fineness of the 
powders. K. Torkar and O. Fredriksen. Powder Metallurgy, 
no. 4, 1959, p. 105-107. 


2664 The Growth of Oxide Single Crystals Containing 
Transition Metal lons. Measurement of the fundamental elec- 
trical and magnetic properties of oxides containing transition 
metal ions requires the growth of single crystals. Problems of 
preparation include high melting point and reactivity, and 
dissociation with evolution of O below the melting point. 
Methods are described which overcome some or all of these 
difficulties, the more important being the Hame fusion, the 
Bridgman-Stockbarger, and the lead oxide solution methods. 
F. W. Harrison. Research, vy. 12, Oct.-Nov. 1959, p. 395-403. 


2665 The Structure of Aluminum Oxide. After a short 
survey of the literature, the ionic locations in sapphire (a-Al,Os) 
are discussed. Special interest is devoted to the surroundings 
of the Al ion where six O ions are nearest neighbors, three 
of them being closer to the Al ion but farther apart among 
themselves than the other three. Distances between nearest 
neighbors and angles are calculated. F. Euler. U. S. Air Force, 
Cambridge Research Center, AFCRC-TR-59-141, Apr. 1959, 
40 pp. (TK7800 Un3.12b Contin. ) 


2666 A Study of the Effects of Fabricating Conditions on 
Some Properties of Sintered Uranium Monocarbide. Effect 
of initial particle size (6.2 and 14.74), forming pressure 
(50,000 and 100,000 psi), temperature (1600 and 1800 C), and 
time at temperature (1 and 3 hr) on the bulk density, grain 
size, and porosity of sintered uranium monocarbide compacts 
was studied. There appeared to be no significant changes in 
these properties of the sintered material attributable to the 
changes in the fabricating conditions. Arch B. Tripler, Jr.. M. 
Jack Snyder, and Winston H. Duckworth. U. S. Atomic 
Energy Commission, BMI-1383, Oct. 2, 1959, 12 pp. ( UF767 
USb Contin. ) 


2667 Creep of Al.O, Single Crystals. The “steady-state” 
creep of Al,Os single crystals was investigated. The experi- 
mental data were analyzed according to three mechanisms: the 
dislocation climb mechanism, the micro-creep mechanism, and 
the Peierls stress mechanism. It was shown that the dislocation 
climb mechanism fitted the experimental data best. R. Chang. 
U.S. Atomic Energy Commission, NAA-SR-4297, Nov. 1, 1959, 
12 pp. (UF767 Un3.1na Contin.) 


CHEMICAL ENGINEERING 


2668 Why Refrigerant 22 Should Be Favored for Absorp- 
tion Refrigeration. Refrigerant 22-dimethy! ether of tetra- 
ethylene glycol system has enough advantages to merit careful 
consideration for all absorption refrigeration applications. B. J. 
Eiseman, Jr. ASH RAE Journal, vy. 1, Dec. 1959, p. 45-50. 


2669* Sulfite Pulping—The New Look. Sulfite mil! opera- 
tors install high yield system, some ClO. bleaching, new cook- 
ing and recovery methods. Canadian Chemical Processing, v. 
43, Dec. 1959, p. 47-52. 


2670* Continuous Wave Liners for Ball Mills. Claims 
better performance from Mn liners than from those with high 
Brinell-hardness. I. C. Brownlee. Canadian Mining Journal, 
v. 80, Nov. 1959, p. 94-95. 


2671* lon Exchange. Inorganic technological applications. 
J. A. R. Genge. Chemical & Process Engineering, v. 40, Oct. 
1959, p. 352-354. 


2672* Organisation of Chemical Plant Projects. Discusses 
project organization more from the point of view of those who 
operate the plant; but attempts to look at the subject impartially. 

- Roberts. Chemical & Process Engineering, vy. 40, Oct. 1959, 
p. 358-359. 


2673* Heating and Cooling of Gases in Tubes. A new 
nomogram is shown which covers Reynolds numbers in the 
range of turbulent flow. D. S. Davis. Chemical & Process En- 
gineering, v. 40, Nov. 1959, p. 407. 
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2674 <A Rational Method of Layout From Process ¢ 
Plant. Donald Thompson. Chemical Engineering, v. 66, Noy 
30, 1959, p. 69-74. 


2675 Low Temperature Technology—What’s the Latest? 
Technology in super insulation for storage and in refrigeration 


for production. Chemical Engineering, v. 66, Nov. 30, 1959, p. 
77-82. 


2676 =Treating and Disposing of Radioactive Wastes, W, J, 
George. Chemical Engineering, vy. 66, Dec. 14, 1959, p. 
151-160. 


2677 Estimate Engineering Properties. Formulas for cal. 
culating approximate values of refractive index, polarity and 
normality, parachor, liquid phase expansion and compressibility, 
heat capacity, diffusion coefficients, and thermal conductivity, 
Wallace R. Gambill. Chemical Engineering, v. 66, Dec. 14, 
1959, p. 169-172. 


2678* Maultiple-Effect Evaporation. Herman F. Reinhold 
and Frank J. Connelly. Chemical Engineering Progress, y. 55, 
Dec. 1959, p. 45-48. 


2679* Gas-Phase Mass-Transfer in a Disk-Column,. Study 
was made by vaporizing liquids in a range of counter-current 
flowing gases. N. A. Warner. Chemical Engineering Science. 
v. ll, no. 2, Oct. 1959, p. 130-137. 


2680* Working Characteristics of Rectification and of 
Two-Temperature Deuterium Exchange Process. The second 
part of the derived equation of the working characteristics js 
obtained by means of balance circuits. By changing the circuit 
of the drift column, a uniform structure of the four balance cir- 
cuits is detected. The equation of the working characteristics of 
the rectification and of the two temperature exchange processes 
can be obtained from a circuit, and from a general equation. 
(In German.) Die Arbeitskennlinien der Rektitikation und 
des Zweitemperatur-Deuterium-Austauschverfahrens. Manfred 
Dietze and Siegfried Pilz. Chemische Technik, v. 11, no. 10, 
Oct. 1959, p. 544-546. 


2681* Further Progress in Low Temperature Carbonisa- 
tion of Coal and Production of Chemicals From Low Tem- 
perature Tar. Il. G. S. Pound. Coke and Gas, vy. 21, Nov. 
1959, p. 446-453. 


2682* Separation Sequences in Multicomponent Rectifica- 
tion. A criterion is presented for determining the optimum 
sequence based on the difference in the total vapor flow in the 
given and standard sequence. V. Rod and J. Marek. Collection 
of Czechoslovak Chemical Communications, v. 24, no. 10, Oct. 
1959, p. 3240-3248. 


2683* Studies on Mixing. V. Effect of Mechanical Mix- 
ing on the Rate of Mass Transfer From Granular Solids in 
a Liquid. The effect of mixer rpm's, equipment size, grain size, 
and rotor type were followed. V. Kola#. Collection of Czecho- 
slovak Chemical Communications, v. 24, no. 10, Oct. 1959, p. 
3309-3325 2 plates. 


2684* Ball, Pebble, and Rod Mill Installations. [!|ustrates 
each type of mill and presents economics of operation. O. T. 
Zimmerman and Irvin Lavine. Cost Engineering, v. 4, no. 4, 
Oct. 1959, p. 4-16. 


2685* New Approach to Explosion Relief Valves. Designed 
to control crankcase explosions. Max O. Bunge. Diesel Power, 
v. 37, Nov. 1959, p. 40 + 1 page. 


2686* Instrumental Examination of Aromatics. Ernst T. 
Theimer. Drug and Cosmetic Industry, v. 85, no. 6, Dec. 1959, 
p. 754 + 4 pages. 


2687* Missile Age Fueling: The Idea May Spread. High 
speed gas-pressurized pumping system has applications in 
chemical engineering design. Engineering News-Record, v. 168, 
no. 23, Dec. 3, 1959, p. 40-41. 


2688 Computer Program Stress Problems .. . in 
Designing High Temperature Piping Systems. H. B. Ellis, 
Norma Schmidt, and Edward R. Watkins. Heating, Piping © 
Air Conditioning, v. 31, Dec. 1959, p. 87-91. 
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2689 Zone Freezing in Demineralizing Saline Waters. 
Segregation depends sharply on freezing rate, solution con- 
centration, degree of agitation, and thermal geometry. In two- 
stage zone freezing, more than 99.9% of dissolved salt has been 
removed from solutions containing 3 grams per liter with a pass 
rate of 1 inch per hour. From solutions containing 30-+- grams 

liter (sea water concentration), pass rates of the Fn of 
0.15 inch per hour are required. Demonstrates the technical 
feasibility of the method. Estimates of the cost of water pro- 
duced by one of the continuous processes proposed compare 
favorably with those calculated for other demineralization proc- 
esses at a Similar stage of development. R. C. Himes, S. E. 
Miller, W. H. Mink, and H. L. Goering. Industrial and En- 
gineering Chemistry, v. 51, Nov. 1959, p. 1345-1348. 


2690 Backmixing in the Design of Chemical Reactors. A 
useful perspective on the importance of ne in several 
types of reactors. Design charts are given which set limits in the 
eld of reactor kinetics and design. Octave Levenspiel and 
Kenneth B. Bischoff. Industrial and Engineering Chemistry, v. 
51, Dec. 1959, p. 1431-1434. 


2691 Miscibility of Organic Solvent Pairs. Tabulation of 
1600 observations of miscibility of some 75 compounds is 
presented. W. M. Jackson and J. S. Drury. Industrial and 
Engineering Chemistry, v. 51, Dec. 1959, p. 1491-1493. 


2692 The Separation of Gases From Liquids by Vortical 
Flow in a Cylindrical Vessel. An equation is developed for the 
prediction of pressure drops for vortical flow in a cylindrical 
system from velocity profile measurements. H. A. Kearsey and 
N. S. Hibbert. Industrial Chemist, v. 35, Oct. 1959, p. 475-480. 


2693* Entrainment in Evaporators. The entrainment from 
boiling sugar solutions has been studied in a pilot plant 
evaporator operated at a reduced pressure of 250 mm Hg abs. 
F. H. Garner, S. R. M. Ellis, and D. B. Shearn. Institution of 


Chemical Engineers, Transactions, v. 37, no. 5, 1959, p. 
246-254. 
2694* Investigation of Air-Flow in a Spray-Drier by 


Tracer and Model Techniques. G. Place, K. Ridgway, and 
P. V. Danckwerts. Institution of Chemical Engineers, Trans- 
actions, v. 37, no. 5, 1959, p. 268-276. 


2695* Purification of Hydrogen for Distillation. Il. W. 
H. Denton, B. Shaw. R. Gayler, and P. Seager. Institution of 
Chemical Engineers, Transactions, v. 37, no. 5, 1959, p. 
277-288. 


2696* Methods of Improving Heat Transfer From Con- 
densing Steam and Their Application to Condensers and 
Evaporators. D. C. P. Birt, J. J. Brunt, J. T. Shelton, and 
R. G. H. Watson, Institution of Chemical Engineers, Trans- 
actions, v. 37, no. 5, 1959, p. 289-296. 

2697 Standardizing Fuel Flow Rates. Provides a basis for 
rates in aircraft fuel systems. National Bureau of Standards, 
Technical News Bulletin, v. 43, Nov. 1959, p. 204-205. 


2698 Anion Exchangers Based on Cellulose. A series of 
derivatives of cellulose has been prepared and characterized, 
based on the reaction of alkali cclaiade with organic halides 
and sulphates. A. O. Jakubovic. Nature (Suppl. No. 14), v. 
184, Oct. 3, 1959, p. 1065-1066, 


2699* Petrochemicals From Belayim Coking Unit Tail 
Gases. M. Borham and W. Machu. Petroleum, vy. 22, Dec. 
1959, p. 438-442. 


2700 Design Materials for Service < 0° F. Milo Palmer. 
Petroleum Engineer, v. 31, Dec. 1959, p. C25 + 2 pages. 


2701 Key to Propylene Alkylation Found. Mobi! Oi] Com- 
pany increases the oil-acid dispersion in the alkylation reactors 
to achieve improved product quality. W. S. Knoble and F. E. 
Hebert. Petroleum Refiner, vy. 38, Dec. 1959, p. 101-104. 


2702 Applied Hydrocarbon Thermodynamics. Flash va- 
porization conditions from terminal volatilities. Wayne C. Ed- 
mister. Petroleum Refiner, v. 38, Dec. 1959, p. 125-132. 


2703 Petroleum Refinery Manual. Provides an integrated 
picture of refinery design and construction, and includes descrip- 
tions of all the standard techniques of petroleum processing. 
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Information on planning and constructing new refineries con- 
tains preliminary considerations, engineering, shop fabrication, 
and field construction. Henry Martyn Noel. 182 pp. 1959. Rein- 
hold Publishing Corp., New York. (TP690 N68p) 


2704* Deep Refrigeration Extracts Helium. U)trahigh- 
speed turbo-expanders, which provide fast refrigeration, are 
the key to the efficient operation of the U. S. Bureau of Mines 
new plant at Keyes, Okla., for the extraction of He from natural 
gas. Petroleum Week, v. 9, no. 25, Dec. 18, 1959, p. 42 +- 1 


page. 


2705 Removal of Chloride From Nitric Acid by Oxidation 
With Permanganate. Presence of chloride presents a problem 
because of its corrosive effect on stainless steel equipment. 
G. P. Lang, et al. U. S. Atomic Energy Commission, MCW- 
1436, Nov. 23, 1959, 28 pp. (UF767 Un3.lme Contin. ) 


2706 Pilot Plant Development of a Sulfuric-Acid Solvent- 
Treatment Process. Process was developed for removal of 
residual U from stripped TBP-hexane prior to carbonate treat- 
ment. Three theoretical stages of countercurrent washing were 
required. J. T. Krieg, N. G. Holloway, and N. Simecek, U. S. 
Atomic Energy Commission, MCW-1438, Noy. 30, 1959, 19 pp. 
( UF 767 Un3.lme Contin. ) 


2707 Development and Operation of an Experimental, 
Entrained-Solids, Oil-Shale Retort. H. W. Sohns, E. E. 
Jukkola, and W. 1. R. Murphy. U.S. Bureau of Mines Report 
of Investigations 5522, 1959, 45 pp. (TN21 Un3r Vis.) 


2708 Thermal Refining of Low-Temperature Tar. Primary 
tars produced from Texas lignite are studied. John B. Good- 
man and R, Sherman Detrick. U.S. Bureau of Mines Report 
of Investigations 5534, 1959, 43 pp. (TN21 Un3r Vis.) 


2709* Experimental Study of Metal Gasketed Joints for 
Ultra-High Vacuums. (Jn English and French.) Etude ex- 
périmentale de joints métalliques pour ultra-vide. J. P. Boul- 
loud and J. Schweitzer. Vide, v. 14, no. 82, July-Aug. 1959, 
p. 241-249. 


2710* Flow Resistance in Pipes and Fittings. Donald R. 
F. Harleman. Water & Sewage Works, v. 106, Nov. 1959, p. 
465-474. 


2711* Vertical Pumps. 1. Reasons for selection of this type 
of arrangement, and installation of such equipment in dry-pit 
applications. Igor J. Karassik. Water © Sewage Works, v. 106, 
Dec. 1959, p. 510-514. 


2712* Treatment of Phenols With Sewage. B. S. Graves. 
Water & Sewage Works, v. 106, Dec. 1959, p. 544-546. 


See also: 3105 (reforming catalysts); 3114 (natural gas leak 
detection ); 3116 (coal grinding plant); 3122 (shale 
oil hydrogenating catalysts ). 


CHEMISTRY—ANALYTICAL 


2713* Separation of Glycerol Ethers by Gas-Liquid Chro- 
matography. Complete separation of chimyl, batyl and selachy! 
alcohol by GLC after ain of the two hydroxyl groups of 
the glycerol ethers. Rolf Blomstrand and Josef Giirtler. Acta 
Chemica Scandinavica, v. 13, no. 7, 1959, p. 1466-1467. 


2714* Contributions to the Analysis of 1,2-Glycols and 
Polyoxy Compounds. HI. Direct lodometric Determination 
of Glucose Through the Aldehydes Formed During Oxida- 
tion With Periodic Acid. By this method, glucose is oxidized 
with periodic acid in an acidic medium. Then the formed 
aldehyde can conveniently be measured with the use of the 
bisulfite-cyanide method. One mole of aldehyde forms from 
each mole of glucose in 30-60 minutes, and the amount of 
aldehyde can be determined with an error of +0.3%. The 
quantity of aldehyde was the same even when applying longer 
periods of oxidation. (In German.) Beitrige zur Analytik a 
1,2-Glykole und der Polyoxyverbindungen. III. Unmittelbare 
jodometrische Bestimmung der Glukose tiber die Wahrend einer 
Perjodatoxydation entstandenen Aldehyde. L. Maros and E. 


| 

a 

cal- 

and 

lity, 

vity. 

14, 

old 

55, 

udy 

rent 

nce, 

of 

ond | 

is 

cuit 

cir- 

of 

ion. 

ind 

red 

isa- 

‘m- 

Ov. 

um 

the 

ion 

ix- 

in 

ze, 

ho- 

p. 

tes | 

4, 

e, | 

09, 

in 

; 

in 

is, 

: 
iz . 


Schulek. Acta Chimica Academiae Scientiarum Hungaricae, 
v. 21, no. 1, 1959, p. 91-96. 


2715* Quantitative Fatty Acid Analysis of Vegetable Oils 
by Gas-Liquid Chromatography. Results of G.L.P.C. are con- 
sidered to be accurate to within one unit percentage. Thermal 
stability of the polyester polymers can be improved by using 
1,4-butanediol or ethylene glycol as the polyols instead of 
diethylene glycol. B. M. Craig and N. L. Murty. American Oil 
hemists’ Society, Journal, v. 36, Nov. 1959, p. 549-552. 


2716* Determination of cis Unsaturation in Oils by Near 
Infrared Spectroscopy. An analytical method was developed 
capable of giving reproducible and accurate determinations of 
the cis unsaturation present in refined oils, hydrogenated oils, 
and finished shortenings. Molar absorptivity measurements indi- 
cate that similar methods are applicable to the analyses of 
mixed esters or fatty acids. A. J. Fenton, Jr. and R. O. Crisler. 
American Oil Chemists’ Society, Journal, vy. 36, Dec. 1959, 
p. 620-623. 


2717* The Determination of Small Amounts of Neptunium 
in Plutonium Metal. Neptunium is separated from Pu by 
solvent extraction with 2-thenoyltrifluoroacetone and then de- 
termined with a square-wave polarograph. Results show Np 
contents ranging from 25 to 500 p.p.m. The precision at these 
two levels is about + 10 and + 2%, respectively. L. J. Slee, 
G. Phillips, and E. N. Jenkins. Analyst, vy. 84, Oct. 1959, 
p. 596-603 + 1 plate. 


2718* The Determination of Mercury by Distillation 
From Its Compounds and Preparations. Method is appli- 
cable to a wide range of mercurial compounds and prepara- 
tions. The Hg is isolated, free from interfering substances, by a 
distillation procedure in which a fused-silica distillation flask 
is used. The metal is then dissolved in HNO, and titrated 
with ammonium thiocyanate solution. H. E. Brookes and 
L. E, Solomon, Analyst, vy. 84, Nov. 1959, p. 622-629. 


2719* <A Volumetric Micro Determination of Organically 
Bound Sulphur and Organic and Inorganic Sulphates. Pro- 
cedure is based on precipitation of BaSO, by a measured excess 
of BaCl, solution and potentiometric titration of the excess 
of Ba with a solution of the disodium salt of EDTA. R. N. 
Boos. Analyst, v. 84, Nov. 1959, p. 633-635. 


2720* An Inexpensive High-Frequency Titration Ap- 
paratus for General Laboratory Use: Application to Some 
EDTA and Precipitation Titrations. V. Kyte and A. I. 
Vogel. Analyst, v. 84, Nov. 1959, p. 647-654 -—- 1 plate. 


2721* Composition of Crude Oil Through Seven Carbons 
as Determined by Gas Chromatography. Ronald L. Martin 
and John C. Winters. Analytical Chemistry, v. 31, Dec. 1959, 
p. 1954-1960. 


2722* Colorimetric Determination of Carbazole. Method 
based on reaction with xanthydrol and glacial acetic acid in 
the presence of HCl. Relative precision is within 0.6% and 
good agreement is obtained with infrared analyses. Gerald 
Gilbert, R. M. Stickel, and H. H. Morgan, Jr. Analytical 
Chemistry, v. 31, Dec. 1959, p. 1981-1983. 


2723* Reactivity of Oxidizing Agents With Potassium 
lodide Reagent. Reactions of iodide ion with peracetic acid, 
succinic acid peroxide, cumene hydroperoxide, di-tert-butyl 
peroxide, H,Osz, ozone, nitrite ion, and fert-butyl nitrite in the 
10°* to 10°°M range at various pH values. Reaction rate curves 
were obtained for most of the reactions studied. Aubrey P. 
Altshuller, Carol M. Schwab, and Maribel Bare. Analytical 
Chemistry, v. 31, Dec. 1959, p. 1987-1990. 


2724* Paper Chromatography of 2,4-Dinitrophenylhydra- 
zones. Estimation of 2-Alkanone, n-Alkanal, Alk-2-enal, 
and Alk-2,4-dienal Derivatives. Rex Ellis and A. M. Gaddis. 
Analytical Chemistry, v. 31, Dec. 1959, p. 1997-2000. 


2725* Colorimetric Determination of Diethyl, Dibutyl, 
and Diocty! Phthalates in Ball Propellants. Hydroxamic 
acid colorimetric method for esters was applied to the deter- 
mination of phthalates. George Norwitz. Analytical Chemistry, 
v. 31, Dec. 1959, p. 2012-2015. 


140a 


2726* Accurate Particle Size Distribution With Eleetro. 
formed Sieves. Particle size distributions in the range of ]9 
to 100 microns can be determined with calibrated electro. 
formed sieves with accuracies at the 95% confidence limits 
R. R. Irani and C, F. Callis. Analytical Chemistry, v. 31, Dec 
1959, p. 2026-2028. 


2727* Factors Affecting Emission Intensities in Flame 
Photometry. Curves showing the variation of emission intensity 
with aqueous solution flow rate were obtained for the alkalj 
and alkaline-earth metals in the hydrogen-oxygen flame. The 
curves for the various metals were interpreted in terms of 
excitation potentials, ionization potentials, self-absorption, and 
flame temperature. Walter H. Foster, Jr.. and David N, 
Hume. Analytical Chemistry, v. 31, Dec. 1959, p. 2028-20392. 


2728* Continuous Coulometric Determination of Pary 
per Million of Moisture in Organie Liquids. Moisture js 
removed from the sample stream by stripping and is passed 
through a coulometric cell consisting of an anhydrous phos. 
phorus pentoxide matrix between Pt electrodes. Accurate anal- 
yses can be obtained at moisture levels down to 1 ppm, 
Leland G. Cole, Michael Czuha, Richard W. Mosley, and 


Donald T. Sawyer. Analytical Chemistry, v. 31, Dec. 1959. 
p. 2048-2050. 
2729* Chromatographic Separation of Fatty Acids Based 


on Chlorophenacy! Esters. 4'-Bromo-2-chloroacetophenone was 
synthesized from acetyl! chloride and monochlorobenzene. Esters 
of decanoic, lauric, myristic, palmitic, stearic, oleic, linoleic, 
and linolenic acids prepared with this reagent, and melting 
points and absorptivities at 257 my» are reported. Andre C, 
Kibrick and S. J. Skupp. Analytical Chemistry, v. 31, Dee. 
1959, p. 2057-2060. 


2730* Interaction of Beta Particles With Matter. Analysis 
of Hydrocarbons by Beta-Ray Backscattering. Peter R. 
Gray, Donald H. Clarey, and William H. Beamer. Analytical 
Chemistry, v. 31, Dec. 1959, p. 2065-2068. 


2731* Spot Tests for Phenol Vapors and for Aromatic 
Compounds Containing Oxygen. The Gibbs indophenol re- 
action for the detection of phenols by means of 2,6-dichloro- 
quinone-4-chloroimine can be used in spot-test analyses for 
tection of volatile phenols or phenol vapors carried over by 
steam. Fritz Feigl and Erwin Jungreis. Analytical Chemistry, 
v. 31, Dec. 1959, p. 2099-2101. 


2732* Separation and Identification of Six Arseno Or- 
ganic Compounds by Paper Chromatography: Arsanilic 
Acid, Arsenosobenzene, Arsphenamine, 3-Nitro-4-hydroxy- 
phenylarsonic Acid, 4-Nitrophenylarsoniec Acid, and p-Urei- 
dobenzenearsoniec Acid. Lloyd C. Mitchell. Association of 
Official Agricultural Chemists, Journal, v. 42, no. 4, Nov. 1959, 
p. 684-692. 


2733* Detection and Semiquantitative Estimation of 
Chlorinated Organic Pesticide Residues in Foods by Paper 
Chromatography. Paul A. Mills. Association of Official Agri- 
cultural Chemists, Journal, v. 42, no. 4, Nov. 1959, p. 734-740. 


2734 Submicro-Methods for the Analysis of Organic Com- 
pounds. Determination of Fluorine. Cerium( III) ali- 
zarin complexone forms a blue complex with fluoride ion which 
can be measured spectrophotometrically. There is no inter- 
ference from other halides, suifate, or nitrate. Phosphate or 
arsenate in amounts equivalent to fluoride has little effect. 
R. Belcher, M. A. Leonard, and T. S. West. Chemical Society, 
Journal, 1959, Nov., p. 3577-3579. 


2735* Reactions of Sodium-Hydrogen Triethoxoaluminate 
With Organotin Halides. By reaction of NaHal(OC.Hs)s 
with triphenyl tin chloride, dipheny! tin dichloride, pheny! tin 
trichloride, and tricyclohexy! tin chloride, the following new 
compounds were prepared and their constitution discussed: 
(CeHs )sSnHal( OC2H:s )s, (CoH: )ale, CoHe- 
Sn[HA1(OC:Hs)s]s and (CoH; )sSnHA1(OC-Hs )s. (In Ger- 
man.) Umsetzungen von Natrium-hydrogenotriathoxoaluminat 
mit Organozinnhalogeniden. Otto Schmitz-DuMont and Giint- 
her Bungard. Chemische Berichte, v. 92, no. 10, 1959, Pp. 
2399-2404. 
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2736* Synthesis of Substituted Hydrazines From Amines 
With Hydroxylamine-O-Sulfonic Acid. The reaction of 
amines with hydroxylamine-O-sulfonic acid is an easy way to 
prepare mono- and 1,l-dialkyl-hydrazines as well as 1,1,1,- 
trisubstituted hydrazine compounds. In pyridines an amination 
of the heterocyclic-aromatic N is obtained. (In German.) Syn- 
these substituierter Hydrazine aus Aminen mit Hydroxylamin- 
O-sulfonsiiure. Richard Gésl and Alwin Meuwsen. Chemische 
Berichte, v. 92, no. 10, 1959, p. 2521-2531. 


2737* Preparation of Salts From Hydroperoxide Deriva- 
tives. Simple saline hydrides of the alkali- and earth alkali 
metals react with organic hydroperoxides and peracids in inert 
solvent to form peroxysalts. These can be transformed with 
acid halides into peroxy esters or into peroxyacid anhydrides 
directly in the same solvents. (In German.) Herstellung von 
Salzen von Hydroperoxyd-Derivaten. Jean D’Ans and Hein- 
rich Gold. Chemische Berichte, v. 92, no. 10, 1959, p. 2559- 


2563, 


2738* Application of Infra-Red Spectroscopy in Fats and 
Oils. Il. Quantitative Determination of Unsaturated trans- 
Fatty Acids in Mixtures of trans- and cis-lsomers and Satu- 
rated Compounds. In order to determine the amount of trans- 
isomers of fatty acids, their esters and Ba salts have been 
tested by various methods. Determinations of trans-content in 
fats show that in certain cases glyceride structures can con- 
siderably influence the trans-content evolution and yield false 
results. (In German.) Anwendung der Infrarot-Spektrographie 
auf dem Fettgebiet Quantitative Bestimmung trans-ungesiattig- 
ter Fettsiuren in Gemischen mit cis-isomeren und gesittigten 
Verbindungen. H. P. Kaufmann, F. Volbert, and G. Mankel. 
Fette, Seifen, Anstrichmittel, v. 61, no. 8, Aug. 1959, p. 643- 
651. 


2739 A Method for the Determination of Trace Amounts 
of Water in Hydrocarbons. Method involves simple equip- 
ment which can be made up in any industrial laboratory, is 
reasonably fast, and enables water contents within the range 
0-100 ppm to be determined on a 20-ml sample of mercaptan- 
free hydrocarbons, with a repeatability of 2-4 ppm. A. F. 
Pyrah and R. S. Roberton. Institute of Petroleum, Journal, 
v. 45, Oct. 1959, p. 316-319. 


2740 =p-Phenylazobenzenesulfonyl Chloride—a New Re- 
agent for Identification and Separation of Amines. p-Phe- 
nylazobenzenesulfony! chloride has been found to form solid 
derivatives with a large number of amines. The derivatives 
are easily prepared and purified and are therefore suitable for 
use in identification. Anhydrous and aqueous amines were 
both used to give good yields of the amides. The amide 
derivatives can be hydrolyzed to the amine hydrochloride. The 
Tswett adsorption method has been applied to the separation 
of mixtures of these colored amides. A new method for the 
separation of mixtures of the three classes of amines is pro- 
posed. E. O. Woolfolk, W. E. Reynolds, and J. L. Mason. 
Journal of Organic Chemistry, v. 24, Oct. 1959, p. 1445-1450. 


2741 Versatility and Temperature Range of Silicone 
Grease as Partitioning Agent for Gas Chromatography. 
James Cason and William T. Miller. Journal of Organic 
Chemistry, v. 24, Nov. 1959, p. 1814-1816. 


2742 High-Voltage Paper Electrophoresis of Aliphatic 
Amines and Related Compounds. D. Gross. Nature (Suppl. 
No, 21), v. 184, Nov. 21, 1959, p. 1633-1634. 


2743* Sulfur Group Analyses in Natural Rubber Vul- 
eanizates. Work is based on the reactions of lithium aluminum 
hydride with organic disulfides and polysulfides. Merton L. 
Studebaker and Lester G. Nabors. Rubber Chemistry and 
Technology, v. 32, no. 4, Oct.-Nov. 1959, p. 941-961. 


2744" Studies on Analytical Methods for Trace Elements 
in Metals by Using Radioactive Isotope. HI. Determination 
of Tantalum by Means of Isotope Dilution Method. IV. 

termination of Aluminium With Calcium-45 Type Cation 
Exchanger. V. Determination of Hafnium in Zirconium 
by Means of Isotope Dilution Method. Hiroshi Amano. 
Tohoku University, Science Reports of the Research Institutes, 
Ser. A. Physics Chemistry, Metallurgy, v. 11, no. 5, Oct. 1959, 
p. 360 + 24 pages. 
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2745* Instrumental Evaluation of Citronella Oils and 
Palmarosa Oil-Geraniol, Citronellol and Other Constituents. 
James A. Rogers, Jr., Toilet Goods Association, Proceedings 
of the Scientific Section, no. 32, Dec. 1959, p. 9-13. 


See also: 2686 (instrumental examination of aromatics); 
2839 (determination of rosin); 3149 ( quantitative 
mineralogy ). 


CHEMISTRY—INORGANIC AND GENERAL 


2746* On the Catalytic Properties of Osmium Tetroxide. 
Osmium tetroxide, similar to Fe(II) and Cu(II) ions, proved 
to be suited for use as a general oxidizing catalyst. Its applica- 
tion is more favorable than that of the mentioned other ions 
in that it can be used not only in acidic but also in alkaline 
media with excellent effectiveness. (In German.) Uber dic 
katalytischen Eigenschaften des Osmiumtetroxyds. L. J. Csdnyi. 
Acta Chimica Academiae Scientiarum Hungaricae, v. 21, no. 
1, 1959, p. 35-40. 


2747 The Thermal Decomposition of Caesium Perman- 
ganate. Decomposition of whole and ground crystals of 
CsMnOQ, in the range 240-285 C; activation energies for the 
acceleratory and decay coefficients. Effect of pre-irradiation by 
*°Co y-rays is similar to that found for pre-irradiated potassium 
and silver permanganate. P. J. Herley and E. G. Prout. 
Chemical Society, Journal, 1959, Nov., p. 3300-3308. 


2748 The Exchange of 8-Lead Dioxide With Plumbous 
Ions in Solution. S. J. Bone. M. Fleischmann, and W. F. K. 
Wynne-Jones. Faraday Society, Transactions, v. 55, Oct. 1959, 
p. 1783-1791. 


2749* The Interaction of Rare Earth Ions With Diethy- 
lenetriaminepentaacetic Acid. An investigation by potentio- 
metric procedures. Metal chelate formation constants were 
calculated and compared with those defining similar inter- 
actions with EDTA and N-hydroxyethylethylenediaminetriacetic 
acid. R. Harder and S. Chaberek. Journal of Inorganic and 
Nuclear Chemistry, v. 11, no. 3, Oct. 1959, p. 197-209. 


2750* Reactions in Anhydrous Benzoylbromide. Benzoy!- 
bromide dissolves different metal bromides under electrolytic 
dissociation. Dehydrations of metal bromide hydrates are pos- 
sible in benzoylbromide. Solvates are obtained from the solu- 
tions of some metal bromides. Ion reactions of dissolved metal 
bromides with tetraalkyl ammonium bromides lead to bromo- 
complexes; in the complex formation a determining part is 
played by the carbonyl! O of the solvent molecule. (In German.) 
Umsetzungen in wasserfreiem Benzoylbromid. V. Gutmann 
and K. Utvary. Monatshefte fiir Chemie, v. 90, no. 5, 1959, 
p. 751-761. 


2751 Progress in Inorganie Chemistry. A compilation of 
scholarly reviews on the following subjects: cyclopentadieny! 
and arene metal compounds; interstitial compounds of graph- 
ite; S-N compounds; metal-ammonia solutions; isocyanide 
complexes of metals; effect of inner-orbital splitting on the 
thermodynamic properties of transition metal compounds and 
coordination complexes; structure and properties of mixed 
metal oxides. F. Albert Cotton, editor. v. 1. 566 pp. 1959. 
Interscience Publishers, New York. (QD1 P94 Vis.) 


2752 Valency. Classical and Modern. A compact but 
elementary account of classical and modern conceptions of 
valency, followed by a more advanced treatment of the appli- 
cation of the electronic theory to the heavier elements and 
their principal compounds, and a survey of current develop- 
ments and theories still in their early stages. The text was 
revised to take account of the more precise molecular meas- 
urements now available, especially those obtained by new 
techniques, such as neutron diffraction, microwave spectro- 
scopy, and nuclear magnetic resonance. W. G. Palmer. 2nd 
Ed. 244 pp. 1959. Cambridge University Press, London. 
(QD469 P18v2) 


See also: 3243 (photochemistry in the solar furnace). 
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CHEMISTRY—ORGANIC 


2753 Selective Reactions of the Silicon-Hydrogen Group 
With Grignard Reagents. The Preparation of Some Un- 
symmetrical Silane Derivatives. Grignard reagents react 
readily with phenyl- and diphenylsilane in THF to give good 
yields of the corresponding di- and _ trisubstituted silanes. 
Henry Gilman and Ernest A. Zuech. American Chemical 
Society, Journal, v. 81, Nov. 20, 1959, p. 5925-5928. 


2754 «Friedel-Crafts Isopropylation of Acetophenone, 
Methyl Benzoate and Benzoie Acid. Isopropylation studied 
to determine the composition of the resulting monalkylated 
products. Bruce N. Campbell, Jr. and Earl C. Spaeth. 
American Chemical Society, Journal, v. 81, Nov. 20, 1959, 
p. 5933-5936. 


2755 Nitrosoanilines. Preparation by standard methods. 
John J. D’Amico, Ching Chen Tung, and Lloyd A. Walker. 
American Chemical Society, Journal, vy. 81, Nov. 20, 1959, 
p. 5957-5963. 


2756 3-Hydroxymethylindoles. 3-Hydroxymethylindoles sub- 
stituted with methyl and phenyl groups on the pyrrole ring 
were prepared by the reduction of the corresponding 3-indole 
aldehydes with sodium borohydride. Edward Leete. American 
Chemical Society, Journal, v. 81, Nov. 20, 1959, p. 6023-6026. 


2757 Organic Osmiamates. Synthesis of t-buty] osmiamate 
and 1,1,3,3-tetramethylbutyl osmiamate. Nicholas A. Milas 
and Miltiadis I. Hiopulos. American Chemical Society, Journal. 
v. 81, Nov. 20, 1959, p. 6089. 


2758* Preparation and Characterization of a Number of 
Amine Salts of Long-Chain Fatty Acids. Eighty-eight amine 
salts of long-chain fatty acids have been prepared, purified 
by solvent crystallization and characterized. Robert R. Mod, 
Frank C. Magne, and Evald L. Skau. American Oil Chemists’ 
Society, Journal, v. 36, Dec. 1959, p. 616-619. 


2759* Cyclization of Linolenic Acid by Alkali Isomeriza- 
tion. Methyl linolenate was isomerized by heating in an alka- 
line ethylene glycol solution for 7 hrs. at 200 C. Methy! esters 
of the isomerized acids were treated with urea in methanol, 
and the nonurea-adduct-forming fraction was distilled. The 
isomerized esters consisted of 81.8% of nonurea-adduct-forming 
monomeric distillate (NAM), 13.7% nonurea-adduct-forming 
polymeric nondistillable material, and 4.5% of urea adduct- 
former. C. R. Scholfield and J. €. Cowan, American Oil 
Chemists’ Society, Journal v. 36, Dec. 1959, p. 631-634. 


2760* Aliphatic Chemistry of Fluorene. I. Derivatives 
of 9-Benzoylfluorene. Several C-alkylation products of 9-ben- 
zoylfluorene were prepared. 9-Methyl-9-benzoylfluorene was 
transformed into 9-methyl-10-phenylphenanthrene, 9-phenyl- 
phenanthrene-10-carboxylic acid, and 1,2:3,4-dibenzfluorenone. 
Pheny]-9-allyl-9-fluorenylmethanol was cyclized and rearranged 
in one step to 14-methyl-13,14-dihydrodibenz[a,c]phenanthrene. 
Pheny]-9-methy]-9-fluorenylmethy! chloride readily decomposes 
to 9-methyl-10-phenylphenanthrene when heated alone or in 
formic acid, but reacts with silver or mercuric acetates to give 
unrearranged acetate. P. M. G. Bavin. Canadian Journal of 
hemistry, v. 37, Dec. 1959, p. 2023-2030. 


2761* Pyrrole Chemisty. Il. 2-Pyrrolecarbonitrile, 1-Meth- 
yl-2-Pyrrolecarbonitrile, and Their Nitration Products. 
The 2-nitriles of — and 1-methylpyrrole were prepared 
by dehydration of the corresponding aldoximes. These com- 
ene were nitrated and the ratios of 4- and 5-nitro isomers 
etermined. The 2-cyano group appears to be less strongly 
“meta”-directing (i.e. toward the 4-position) during nitration 
in the pyrrole series than in the benzene ring. Hugh J. Ander- 
son. Canadian Journal of Chemistry, v. 37, Dec. 1959, p. 


2762 Anthraquinone-Acridones. History and nomenclature, 
preparation, halogenation, nitro compounds, ethers, acidic de- 
rivatives, amides, hydroxyanthraquinone-acridones, solubilized 
anthraquinone-acridones, and physical properties. C. F. H. 
Allen. Chemical Reviews, v. 59, no. 6, Dec. 1959, p. 983-1030. 


2763 Diterpenoids. Acids; hydrocarbons, alcohols, lactones 
and miscellaneous related compounds; alkaloids; total synthesis 
of diterpenes; approaches to steroid synthesis from diterpenes: 
stereochemistry. Minoru Tsutsui and Ethel Ashworth Tsutsui. 
Chemical Reviews, v. 59, no. 6, Dec. 1959, p. 1031-1075, 


2764 The Substitution of Azulene by Benzyl Radicals, 
Direct substitution of azulene by benzyl radicals yields 1- and 
2-benzyl-azulene in comparable amounts and a small quantity 
of a pentabenzylazulene. Structures of the products were 
established. J. F. Tilney-Bassett and William A. Waters, 
Chemical Society, Journal, 1959, Nov., p. 3123-3129. 


2765 Tocopherols. HI. Reaction of Phytol With Some 
Toluquinol Derivatives. IV. Synthesis of 5-Methyltocol, 
V. Structural Studies on ¢- and £-Tocopherol. VI. A Novel 
Synthesis of 8-Methyltocol. VII. The Condensation of 
Toluquinol With Phytol. IIL-IV.-VL-VII P. Mamalis, J. 
Green, S. Marcinkiewicz, and D. McHale. V. J. Green, 
D. McHale, S. Marcinkiewicz, P. Mamalis, and P. R. Wan. 
Chemical Society, Journal, 1959, Nov., p. 3350-3378. 


2766 Organosilyloxy-Derivatives of Metals. I. Alkylsily. 
loxy-Derivatives of Titanium, Zirconium, Niobium, and 
Tantalum. Physicochemical properties compared with the 
corresponding metal tertiary alkoxides. The organosilyloxy- 
metal compounds appear to be less susceptible to hydrolysis 
or thermal decomposition than the metal tertiary alkoxides. 
D. C. Bradley and I, M. Thomas. Chemical Society, Journal. 
1959, Nov., p. 3404-3411. 


2767 Vapour-Phase Photochemical Chlorination and Bro- 
mination of 2,2,4,4-Tetramethylpentane. J. D. Backhurst. 
Chemical Society, Journal, 1959, Nov., p. 3497-3499. 


2768 Experiments Relating to Phthiocerol. IV. Synthesis 
of 7-Methoxy-6-methylnonanoie Acid. 6-Methy!-7-oxonona- 
noic acid converted by means of diazomethane into its methy| 
ester which, on reduction with sodium borohydride in tetrahy- 
drofuran, gave the hydroxy-ester. Methylation of the latter by 
repeated treatment with methyl] iodide-silver oxide gave the 
methoxy-ester which on hydrolysis afforded the methoxy-acid. 
F. K. Drayson and N. Polgar. Chemical Society, Journal, 
1959, Nov., p. 3652-3653. 


2769* Unusual Oxidations With Periodic Acid. 1. Reduc- 
tones and some a,8 unsaturated carbonyl compounds reveal an 
abnormal periodic acid oxidation which affects the C double 
bond. Periodic acid is reduced partly to free iodine. Some 
new derivatives of the reductine acid are described. (In Ger- 
man.) Ungewohnlich verlaufende Oxydationen mit Perjodsiure. 
I. Gerhard Hesse and Konrad Mix. Chemische Berichte, vy. 
92, no. 10, 1959, p. 2427-2434. 


2770* The Reaction of D-Fructose With Gelatin. By the 
reaction of D-fructose with gelatin in dimethyl sulfoxide 50 
to 60% of the ¢-aminogroups of the lysine structura! components 
react. Sugar is linked with the protein in the form of the 
aldose-aminoacids (2-N-aminoacid-2-desoxyaldoses ). In glacial 
acetic acid only 15% of the lysine structural components react. 
(In German.) Die Umsetzung von D-Fructose mit Gelatine. 
Kurt Heyns and Manfred Rolle. Chemische Berichte, v. 92, 
no. 10, 1959, p. 2451-2460. 


2771* Phosphorus Organic Compounds. XX. Phosphine 
Oxides as Olefine Formation Reagents. Phosphine oxides 
and phosphonate with a CH-group close to the PO-grouping 
are transformed into olefines with aldehydes and ketones with 
the participation of bases, preferably potassium tert.-butylate. 
The reaction pe through the stage of the 8-hydroxy-alky! 
phosphine oxides. With phenyllithium present, metallic phos- 
phine oxides react with carbonyl compounds to form hydroxy- 
alkyl phosphine oxides. (In German.) Phosphororganische Ver- 
bindungen. XX. Phosphinoxyde als Olefinierungsreagenzien. 
Leopold Horner, Hellmut Hoffmann, Hans G. Wippel, and 
Giinther Klahre. Chemische Berichte, v. 92, no. 10, 1959, 
p. 2499-2505. 


2772 Studies of Hydrogen Bonding in Carboxylic Acids. 
The chemical shift of the acid proton in 7 simple carboxylic 
acids at 25C was measured relative to the protons in tetra- 
methylsilane. The value 487 + 5 c/sec at 40 Me/sec, ob- 
tained for all acids except acetic, is indicative of a similar 
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strongly H-bonded situation for the acid proton. The results 
are interpreted in terms of the accepted monomer-dimer equi- 
librium, the position of which depends only on the mole 
fraction of the acid and the dielectric constant of the medium. 
Leonard W. Reeves. Faraday Society, Transactions, y. 55, 
Oct. 1959, p. 1684-1688. 


2773 «~The Kinetics and Mechanism of the Auto-Oxidation 
of p-Toluic Acid in Acetic Acid Solution Catalyzed by 
Cobalt and Manganese Bromides. D. A. S. Ravens. Faraday 
Society, Transactions, v. 55, Oct. 1959, p. 1768-1776. 


2774 ~=Investigations of Synthetic Medicines. IV. Pyrazo- 
lidine-3,5-diones From Basie Hydrazines. Unlike the pyra- 
zolidine-diones known so far, the new group described pos- 
sesses a basic heterocyclic or basic aliphatic function in the 
N atom 1. Several compounds of this group have antiphlogistic 
and some analgesic effects. (In German.) Untersuchungen tiber 
synthetische Arzneimittel. IV. Pyrazolidin-3,5-dione aus besis- 
chen Hydrazinen. A. Ebnéther, et al. Helvetica Chimica Acta, 
y. 42, no. 6, 1959, p. 2013-2035. 


2775 «Infrared Spectra of Tetrasubstituted Ureas. Effects 
of the Solvent and of the State of Aggregation. 't is shown 
that for non-polar solvents the correlation of frequency shifts 
with solvent dielectric constant differs significantly from that 
for polar solvents. From comparison with the Kirkwood-Magat- 
Bauer theory it is concluded that microscopic effects dominate 
the observed frequency shifts, especially in the case of non- 
polar solvents, although that theory roughly agrees with ob- 
servations. (In German.) Infrarotspektren — tetrasubstituierter 
Harnstoffe Einfluss des Lésungsmittels und des Aggregatzu- 
standes. Cl. Béguin and Hs. H. Giinthard, Helvetica Chimica 
Acta, v. 42, no. 6, 1959, p. 2262-2269. 


2776 «=The Preparation and Infra-Red Spectra of the Three 
Ethyleyclopentenes, Methylene- and Ethylidenecyclopen- 
tane. Synthesis of 4-ethylcyclopentene is reported for the first 
time. The infra-red spectra of all the compounds are repro- 
duced and the absorptions of the C—H aol C—C groups are 
discussed. A salient feature is the presence of a well-developed 
doublet in the 1600-1700-cm™' region of 3-ethylcyclopentene. 
§. Pinchas, J. Shabtai, J. Herling, and E. Gil-Av. Institute 
of Petroleum, Journal, v. 45, Oct. 1959, p. 311-315. 


2777* Synthesis of Possible Antimetabolites in the Purine 
Series. Synthesis of several substituted adenines. 4-Chloro-5- 
nitro-6-aminopyrimidine was condensed with various w-dialkyl- 
aminoalkylamines. Structure of the synthesized 9-substituted 
adenines was proved by ultraviolet absorption spectroscopy. 
Hayim Segal and David Shapiro. pam of Medicinal and 
Pharmaceutical Chemistry, v. 1, no. 4, Aug. 1959, p. 371-380. 


2778 Synthesis of Potential Anti-Cancer Agents. II. 
Purine Antagonists From 2-Methylhypoxanthine-8-thiol. 
2-Methylhypoxanthine-8-thiol was condensed with chloroacetic 
and 8-chloropropionic acids to give the corresponding thioacetic 
and thiopropionic acids which on cyclization gave 4-hydroxy- 
2-methyl-6,7-dihydrothiazolo-[2.3-f]purine-6-one and 4-hydroxy- 
2-methyl - 6,7 - dihydro - 1,3,6-thiazino [2.3-f] purine-6-one. Con- 
densation of the former with p-( 
benzaldehyde through the reactive methylene group gave the 
corresponding benzylidene derivative. Robert C. Elderfield 
and Raj Nandan Prasad. Journal of Organic Chemistry, v. 2A, 
Oct. 1959, p. 1410-1414. 


2779 Some Nitrogen-Containing Ferrocene Derivatives. 
Preparation of several derivatives of ferrocenylamine and a 
number of N-substituted ferrocenecarboxamides. Edward M. 
Acton and Robert M. Silverstein. Journal of Organic Chem- 
istry, v. 24, Oct. 1959, p. 1487-1490. 


2780 Ocimene. An improved apparatus for preparing oci- 

mene from a-pinene. Method of analysis of the product mix- 

ture. Infrar absorption curves of ocimene, alloécimene, 

ipentene, a-pinene, alloécimene dimer, and a synthetic mix- 

ture of the products. J. Erskine Hawkins and William A. 

. Journal of Organic Chemistry, v. 24, Oct. 1959, p. 
7-1511. 


2781 The Addition-Chlorination of Phenol. Benzene deriv- 
atives with strong electron releasing groups such as phenol 
have not been addition-chlorinated in the past because of 
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the ease with which they undergo substitution. The modification 
of the electron releasing properties of the hydroxy group in 
phenol by the use of electron withdrawing groups attached to 
the O atom permits addition-chlorination to take place readily. 
Irving Rosen and John P. Stallings. Aoncwd of Organic 
Chemistry, v. 24, Oct. 1959, p. 1523-1526. 


2782 Stereo Numbers: A Short Designation for Stereo- 
isomers. A new method of designation for stereoisomers is 
proposed. Its advantage is conciseness. Alfred Feldman. Jour- 
nal of Organic Chemistry, v. 24, Oct. 1959, p. 1556-1560. 


2783 11-Alkylated Steroids. Hl. Two Syntheses of 11- 
Methylhydrocortisone. Gunther S. Fonken, John A. Hogg, 
and A, Vern Melntosh, Jr. Journal of Organic Chemistry, 
v. 24, Oct. 1959, p. 1600-1604. 


2784 Fluorinated Paraffins. Paraffins with fluorinated clus- 
ters at one end, both ends, or in the middle of the chain 
have been synthesized from perfluorinated acids and their 
derivatives. R. H. Groth. Journal of Organic Chemistry, v. 24, 
Nov. 1959, p. 1709-1715. 


2785 Preparation, Properties, and Infrared Spectra of 
2,6-Disubstituted Phenoxysilanes. Two series of 2,6-disub- 
stituted-phenoxy di- and trimethylsilanes in which the 2,6- 
substituents are H—, CH,—, and (CH,)“CH— groups are re- 
ported. Attention is called to the intense absorption band in 
the 10-11 « region of the infrared absorption spectra of these 
compounds that appears to be characteristic of the Si-O-pheny] 
linkage. Glenn R. Wilson, Arthur G. Smith, and Fred C. 
Ferris. Journal of Organic Chemistry, v. 24, Nov. 1959, p. 
1717-1719. 


2786 Reaction of Epoxides With 2-Aminobenzenethiol. 
Reaction of ethylene, cyclopentene, and styrene oxide with 
2-aminobenzenethiol anion has been found to give the corre- 
sponding 2-aminopheny]-2-hydroxyethyl sulfides. With styrene 
oxide, the product is a mixture of 2-aminopheny]l-2-hydroxy- 
l-phenylethyl sulfide and 
ethyl sulfide. 2-Aminobenzene thiol in basic solution effects 
debromination of trans-1,2-dibromocyclohexane to give an al- 
most quantitative yield of cyclohexene. James F. Kerwin, 
John E. McCarty, and Calvin A, VanderWerj. Journal of 
Organic Chemistry, v. 24, Nov. 1959, p. 1719-1722. 


2787 A Study of the Physical and Chemical Properties 
of the Esters of Indophenols. I. Preparation. Hl. Strue- 
tural Studies of the Isomeriec Esters. Methods for the acyla- 
tion of unsymmetrically substituted indophenols. Acyl anhy- 
dride alone yields 2,6 dihalo indophenyl esters whereas acy! 
anhydride and pyridine yields predominately the 3’,5’ dihalo 
esters. A study of isomeric dihalo substituted indopheny! esters 
led to the identification of a red form as the 2,6 dihalo deriva- 
tive, and an orange form as the 3,5’ dihalo ester. Structural 
assignments were made on the basis of comparative preparative 
methods and hydrolytic and spectral characteristics. David N. 
Kramer. Robert M. Gamson, and F. M. Miller. Journal of 
Organic Chemistry, v. 24, Nov. 1959, p. 1742-1750, 


2788 Structure and Properties of Dinaphthofurandiones. 
Mixtures of about equal amounts of 9-nitro- and 12-nitrodinaph- 
tho[2,1-2’,3’ ]furan-8,13-dione are formed in the condensation 
of 2.3-dichloro-5-nitro-1,4-naphthoquinone with 2-naphthol in 
pyridine. Mario F. Sartori. Journal of Organic Chemistry, vy, 
24, Nov. 1959, p. 1756-1759. 


2789 Some Urethans Derived From 3-Amino-]-Propanol, 
In the preparation and polymerization of a cyclic polyurethan, 
several hitherto unreported derivatives of 3-amino-l-propanol 
were prepared. Elizabeth Dyer and Robert E. Read. Journal 
of Organic Chemistry, v. 24, Nov. 1959, p. 1788-1789. 


2790 Organic Chemistry of Bivalent Sulfur. Volume covers 
occurrence and preparation of sulfides; reactions of sulfides; 
physical properties of sulfides; hydroxy- and halo-sulfides; mus- 
tard gas; sulfides containing other substituents; physical prop- 
erties of some substituted sulfides. E. Emmet Reid. v. Il. 476 
pp. 1960. Chemical Publishing Co., New York. (QD412.S1 
R270) 

2791 Organic Reactions. Compilation of al! the important 
synthetic organic chemical reactions. The Michael reaction, 
coupling of diazonium salts with aliphatic C atoms, and the 
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reaction are discussed in particular. Roger 
Adams, et al., editors. vy. X. 563 pp. 1959. John Wiley & Sons, 
New York. (QD251 Orl4r Vis.) 


2792 Organic Syntheses. Methods for the preparation of 
organic chemicals. Max Tishler, editor. vy. XXXIX. 114 pp. 
1959. John Wiley & Sons, New York. (QD262 Or3s Vis. ) 


CHEMISTRY—PHYSICAL 


2793 Photochemical Experiments in Rigid Media at Low 
Temperatures. I. Nitrogen Oxides and Ozone. Il. The 
Reactions of Methylene, Cyclopentadienylene and Dipheny!l- 
methylene. Apparatus for studying the photolysis of substrate 
molecules in suspension in a frozen inert matrix at 20K (or 
4K) is described. Reaction can be followed by visible-ultra- 
violet and by infrared spectrophotometry. I. William B. 
DeMore and Norman Davidson. Il. William B. DeMore. 
H. O. Pritchard, and Norman Davidson. American Chemical 
Society, Journal, v. 81, Nov. 20, 1959, p. 5869-5879. 


2794 Pyrrolidine: Chemical Thermodynamic Properties 
Between O and 1500°K.; Effect of Pseudorotation; and 
an Unusual Thermal Anomaly in the Liquid State. Thermo- 
dynamic properties calculated by use of calorimetric, spectro- 
scopic, and molecular structure information. J. P. McCullough, 
et al. American Chemical Society, Journal, vy. 81, Nov. 20, 
1959, p. 5884-5890. 


2795 Modern Techniques for Investigating Interactions 
With Surfaces. This survey is divided into four parts: inter- 
action energies derived for ideal cases, surface heterogeneities 
which complicate the classical estimations of these energies in 
real cases, the problem of whether various interactions should 
be classed as physical adsorption or chemisorption, and two 
examples of technological applications of surface chemistry. 
New tools for the surface chemist are discussed. A. C. Zettle- 
moyer. Chemical Reviews, v. 59, no. 6, Dec. 1959, p. 937-981. 


2796 Metallic Salts as Promoters in Hydrogenation With 
Platinum Oxide Catalysts. Effect of adding small quantities 
of various metallic chlorides to liquid-phase hydrogenation 
systems in the presence of platinum oxide catalysts. If this addi- 
tion is made before the reduction of the platinum oxide to metal, 
promotion effects an increase in the hydrogenation rate up to 
over ten times its unpromoted value. E. B. Maxted and Sayeed 
Akhtar. Chemical Society, Journal, 1959, Nov., p. 3130-3133. 


2797 Kinetics of the Bromination of Acetone in Con- 
centrated Aqueous Hydrochloric Acid. Reaction velocity de- 
pends much more closely on the acidity function than on the 
acid concentration, in contrast to expectations for this type of 
reaction. G. Archer and R. P. Bell. Chemical Society, Journal, 
1959, Nov., p. 3228-3230. 


2798 The Catalytic Hydrogenation of Unsaturated Hydro- 
carbons. IV. The Kinetics of the Hydrogenation of Acety- 
lene Over Supported and Unsupported Iron, Cobalt, and 
Copper, and Over Some Nickel-Cobalt and Nickel-Copper 
Alloys. G. C. Bond and R. S. Mann. Chemical Society, Journal, 
1959, Nov., p. 3566-3573. 


2799* Study of the Impedance of a Platinum Electrode 
in a Redox System. A study of the intervention of an adsorp- 
tion process in the expression of the faradaic impedance of an 
electrode, when acting in presence of a redox system; the 
general interest of this question has previously been pointed 
out by Gerischer, its study being especially important in rela- 
tion to the behavior of solid electrodes. J. Llopis. J. Fernandez- 
Biarge, and M. Pérez Fernandez. Electrochimica Acta, v. |, 
nos. 2/3, July 1959, p. 130-145. 


2800 Spectra and Intensities in Conjugated Dialdehyde- 
Anions. The free-electron model used successfully by Bayliss 
and Riviére in calculations on linear polyenes and polymethines 
is applied to linear conjugated dialdehyde-anions. With only 
one adjustable parameter, good agreement is obtained between 
calculated and experimental spectra and intensities. J. C. 
Riviére. Faraday Society, Transactions, v. 55, Oct. 1959, p. 
1673-1676. 
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2801 Infra-Red Spectra and Solvent Effects. V. Solvent 
Effects on X=O Dipoles and on Rotational Isomers. The jp. 
fluence of solvent effects on the X=O stretching frequencies of 
sulfoxides, phosphoryl compounds, nitrites, and nitrosamines 
was studied. Where rotational isomerism occurs, the effects on 
the separate isomers were compared. For dimethy!nitrosamine, 
there is strong evidence that monomeric and dimeric forms do 
not coexist in solution. L. J. Bellamy, C. P. Conduit, R, J, 
Pace, and R. L. Williams. Faraday Society, Transactions, y. 
55, Oct. 1959, p. 1677-1683. 


2802 The Magnetic Susceptibiity of Some Semicar 
Oximes and 2:4-Dinitrophenylhydrazones. C. M. French, 
J. Garside, R. C. B. Tomlinson, and S, Wingfield. Faraday 
Society, Transactions, v. 55, Oct. 1959, p. 1689-1693. 


2803 Relationships of Rate Process Parameters for Di. 
electric Absorption in Crystalline Long-Chain Compounds, 
R. J. Meakins. Faraday Society, Transactions, v. 55, Oct. 1959, 
p. 1694-1700. 


2804 The Magnitude of the Dielectric Absorption in Solid 
Aliphatic Long-Chain Compounds. In each case the dielectric 
absorption increases with decreasing temperature, andthe 
results indicate that the equilibrium positions of the molecules 
in the crystal lattice are nearly equal in energy. This is in con- 
trast to the behavior ot pure long-chain compounds which 
usually have large energy differences between the equilibrium 
positions. R. J. Meakins. Faraday Society, Transactions, y. 55, 
Oct. 1959, p. 1701-1704. 


2805 Melting and Crystal ‘itructure. Cryoscopic Studies 
of Premelting in Potassium Thiocyanate. Cryoscopic meas- 
urements in the immediate neighborhood of the freezing point 
of pure KCNS indicate a marked change in heat content of the 
crystals on lowering their temperature by about two degrees. 
This premelting phenomenon is discussed in relation to other 
evidence about the changes taking place in the crystals on ap- 
proaching the melting point. E. Rhodes and A. R. Ubbelohde. 
Faraday Society, Transactions, v. 55, Oct. 1959, p. 1705-1708. 


2806 The Accurate Numerical Solution of the Poisson- 
Boltzmann Equation. E. A. Guggenheim. Faraday Society, 
Transactions, v. 55, Oct. 1959, p. 1714-1724. 


2807 Thermodynamics of Ionization Processes in Aqueous 
Solution. I. General Theory of Substituent Effects. UI. 
Methyl-Substituted Pyridines. III]. Methyl-Substituted Phe- 
nol. IV. Methyl-Substituted Anilines. V. Substituted 
Benzoic Acids. I. Keith J. Laidler. Il. Colin T. Mortimer 
and Keith J. Laidler. Ill. H. M. Papée, W. J. Canady, T. W. 
Zawidzki, and K. J. Laidler. IV. T. W. Zawidzski, H. M. 
Papée, W. J. Canady, and K. J. Laidler. V. T. W. Zawidski, 
H. M. Papée, and K. J. Laidler. Faraday Society, Transactions, 
v. 55, Oct. 1959, p. 1725-1745. 


2808 The Determination of Large Dissociation Constants 
From Conductances. The dissociation constants in water at 
25 C of KCIO,, KIO;, LiOH, and sulfamic acid were calculated 
by the additive “external” method and by the “internal” extra- 
polation methods of Shedlovsky and Fuoss. M. Spiro. Faraday 
Society, Transactions, v. 55, Oct. 1959, p. 1746-1752. 


2809 A Thermocouple Method of Studying Oxidation Re- 
actions. II. Photosensitized Oxidation of 1-Methyl-, 4 
Methyl- and 4:5-Di-Methyl-Cyclohexene. J. C. Robb and M. 
Shahin. Faraday Society, Transactions, yv. 55, Oct. 1959, p. 
1753-1759. 


2810 The Reactivity of Hydroxyl Radicals in Aqueous 
Solution. Il. Relative Reactivities With Hydrogen, Deu- 
terium and Hydrogen Deuteride. The yields have been meas- 
ured of ferric ion obtained from aqueous solutions of ferrous 
perchlorate and H.O, acidified with perchloric acid and con- 
taining either H., HD or De, and O,. D. Bunn, F. S. Dainton, 
G. A. Salmon, and T. J. Hardwick. Faraday Society, Trans- 
actions, v. 55, Oct. 1959, p. 1760-1767. 


2811 Molten Salt Mixtures. II]. Vapour Pressure and 
Derived Information for the Molten Salt Systems PbCl, + 
KCl, CdCl. + KCl and CdCl, + NaCl. J. L. Barton and H. 
Bloom. Faraday Society, Transactions, v. 55, Oct. 1959, Pp. 
1792-1798. 
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2812 Heats of Sorption of Gases in Chabazite, Energetic 
Heterogeneity and the Role of Quadrupoles in Sorption. 
The calorimetrically determined differential heats of sorption of 
N;, CO, CO:, and Hz in natural and calcium chabazites are 
described. These data are compared with the previously deter- 
mined differential heats of sorption of Ar and Os, in the same 
sorbents. G. L. Kington and A, C. Macleod. Faraday Society, 
Transactions, v. 55, Oct. 1959, p. 1799-1814. 


2813 The Conductivity, Dielectric Constants, and E.m.f.’s 
ef Some Ethylmagnesium Compounds. Conductivity of 
ethereal solutions of “ethylmagnesium bromide”, diethylmag- 
nesium, MgBre, and mixtures of diethvlmagnesium and MgBre. 
The observed linear relationship between the In (molar con- 
ductance) of “ethylmagnesium bromide” solutions and the 
em.f.’s of such solutions. Raymond E. Dessy and Richard M. 
Jones. Journal of Organic Chemistry, vy. 24, Nov. 1959, p. 
1685-1689. 


2814* Infrared Spectra of Crystalline Polysaccharides. 
ll. Native Celluloses in the Region From 640 to 1700 em. 
Infrared spectrum of uniplanarly oriented valonia cellulose 
film and polarized infrared spectra of doubly oriented films 
of ramie and bacterial cellulose crystallites in the region from 
640 to 1700 cm. C. Y. Liang and R. H. Marchessault. 
Journal of Polymer Science, v. 39, Sept. 1959, p. 269-278. 


2815* The Solution Chemistry of Rhodium(II]) in 6. 
HCl. On the evidence of absorption spectra and adsorption on 
a Dowex-2 column rhodium chloride or rhodium hydroxide 
heated in 6N HC1 at 110C reaches equilibrium in approxi- 
mately one hour. During the heating of rhodium hydroxide in 
6N HCl the intermediate formation of quite stable aquo- 
chloro complexes was demonstrated by isolation on Dowex-2 
columns and determination of their absorption spectra. 4. M. 
Kristjanson and M. Lederer. Journal of the Less-Common 
Metals, v. 1, no. 4, Aug. 1959, p. 245-254. 


2816* Determination of the Solubility of Organic Com- 
pounds, Estimations of solubility are carried out by observing 
with a magnifying lens the substance while it is exposed to 
air laden with vapor of the solvent. John A. Jaecker and 
Frank Schneider. Mikrochimica Acta, 1959, no. 6, p. 801-803. 


2817* Photoelectrical Properties of Alkali Antimonides. 
Photoemission, photoconduction, and optical absorption of Na, 
K, Rb, and Cs antimonides were studied at several stages in 
the course of preparation. In the former three, supply of excess 
alkali atoms caused the decrease in optical absorption and 
photoemission at the photon energies higher than the absorp- 
tion edge, whereas in the last one these phenomena were not 
remarkable. Shunji Imamura. Physical Society of Japan, 
Journal, v. 14, Nov. 1959, p. 1497-1505. 


2818* Infrared and Raman Spectra of Chromy! Chloride. 
F. A. Miller, G. L. Carlson, and W. B. White. Spectrochimica 
Acta, 1959, no. 9, Oct., p. 709-716. 


2819" Complexes of Silver Perchlorate, Antimony Tri- 
chloride and Mercuric Chloride With Dioxane and Benzene. 
Infrared Spectra and Thermodynamics. L. W. Daasch. 
Spectrochimica Acta, 1959, no. 9, Oct., p. 726-742. 


See also: 3228 (Debye temperatures [bibliography] ). 


COATINGS 


2820 On the Fatigue Strength of a Copper Coating 
Sprayed on Steel Bars. Jaakko Salokangas and P. Lehto. 
Acta Polytechnica Scandinavica, Mechanical Engineering Series 
No. 6, 1959, 21 pp. (T1 Ac8lme Vis. ) 


2821* A New Method for the Detection of Pinholes in 
Protective Coatings. Described as a nondestructive argento- 
graphic method. F. L. Sés and E. Sterk. Acta Technica, v. 
25, nos. 3-4, 1959, p. 247-255. 


2822* Lectures of the 1959 Short Course on Drying Oils 
Conducted by the American Oil Chemists’ Society at the 
University of Minnesota, Minneapolis, August 10-14. I. 
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American Oil Chemists’ Society, Journal, v. 36, Nov. 19539, 


p. 565-610. 


2823 The Role of Aluminum Alkoxy Derivatives as 
Vehicle Modifiers. G. D. Duro and A, Mudrak. American 
Paint Journal, vy. 44, Dec. 14, 1959, p. 58 + 5 pages. 


2824° Paints, Preservatives and Coatings. The U. S. Navy's 
reliance on the chemical industry is stressed. T. B. Owen. 
Armed Forces Chemical Journal, vy. 13, no. 6, Nov.-Dec. 1959, 
p. 22 -+- 2 pages. 


2825 Epoxide Resins—a Literature Survey. B. 1. Buck. 
British Plastics, v. 32, Oct. 1959, p. 475 -- 4 pages. 


2826 Justification and Economics. Engineering Approach 
to a Paint Testing Program. A method of estimating the 
need for size, and potential! savings to be expected from a 
paint testing program is given. This involves postulating a 
hypothetical chemical plant and evaluation of the economics, 
magnitude, savings to be expected, organization of the pro- 
gram, consideration of testing variables. D. A. Ballard and 
V. B. Volkening. Corrosion, y. 15, Oct. 1959, p. 13-17. 


2827 Applications of Epoxy Resin-Based Coatings in Cor- 
rosive Environments. Surveys the successful applications of 
these coatings. H. Brull. Corrosion Technology, vy. 6, Oct. 
1959, p. 303 4 pages. 


2828 The Hot-Dip Galvanized Coating and Corrosion Re- 
sistance. Hl. John H. Nicholls. Corrosion Technology, vy. 6, 
Oct. 1959, p. 307-309. 


2829 Metal-Spraying Under Protective Atmospheres. 
Technique to avoid oxide formation on the metallic particles. 
W. E. Stanton, Engineers’ Digest, y. 20, Nov. 1959, p. 445-447. 


2830° The Surface Preparation of Ship Plate (Outer 
Bottom Plating) for Painting. Program involves some 300 
panels. J. C. Hudson, J. F. Stanners, and A. G. B. Miller. 
Institute of Marine Engineers, Transactions, vy. 71, Sept. 1959, 
p. 269-298. 


2831 Relative Antioxidant Activities of the Seven Toco- 
pherols. Antioxidant activities of the seven tocopherols and 
of the unmethylated parent compound (tocol) have been com- 
pared in several systems, including lard esters at 90° and 
methyl linoleate at 50°. C. H. Lea and R. J. Ward. Journal 
of the Science of Food and Agriculture, v. 10, Oct. 1959, p. 
537-548. 


2832* Dip Plating Processes. Methods discussed are: dis- 
placement, contact, and chemical plating. Chemical plating 
offers the greatest possibilities but the continuous regulation 
and replenishment of the complex solution employed necessi- 
tates an elaborate plant. D. J. Fishlock. Mechanical World 
and Engineering Record, vy. 139, Nov. 1959, p. 480-484, 


2833 Infra Red Baking of Organic Finishes. G. J. Marotta. 
Metal Finishing, v. 57, Dec. 1959, p. 69-75. 
2834* Quality Control of Litho Inks. The aeronautical 


chart and information center's numerical breakdown system 
insures accurate testing of inks before actual use on press. 
Otto C. Stoessel. National Lithographer, v. 66, Dec. 1959, 
p. 36 4 pages. 


2835* Marine Biology and Ship Fouling. Investigations 
into the biology and ecology of barnacles have been necessary 
to obtain a proper understanding of the fouling of ships by 
barnacles and the means of preventing it. H. G. Stubbings. 
New Scientist, v. 6, Nov. 19, 1959, p. 994-996. 


2836* Exposure Studies of Organic Pigments in Paint 
Systems. Vincent C. Vesce. Official Digest, v. 31, Dec. 1959, 
143 pp. 


2837 Method of Preparing Thin Films of Alloys Suitable 
for Optical Studies. An experimental procedure is described 
for producing thin films of binary alloys by evaporation and 
condensation in a vacuum. The components of the desired 
alloy are evaporated successively and the alloy is then pro- 
duced by diffusion. A feature of the method is the use of a 
rotating modulator located between the vapor source and the 
substrate which controls the relative thickness of the deposit. 
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L. G. Schulz. Optical Society of America, Journal, v. 49, Dec. 
1959, p. 1191-1195. 


2838* Effect of Pigment Particle Shape and Size on 
Moisture Permeability of Organic Coatings. Max Kronstein, 
Herman Abramski, Julio Rivera. and Fred Weber. Paint 
and Varnish Production, v. 49, no. 13, Dec. 1959, p. 33 — 
6 pages. 


2839* Determination of Rosin in Protective Coating 
Vehicles. Il. Frank Spagnolo. Paint and Varnish Production, 
v. 49, no. 13, Dec. 1959, p. 43-50. 


2840* Toxicity. Attempt to clarify several points on toxicity 
that may be encountered by the protective and decorative 
coatings industry. Michael J. Dunn and Samuel Zuckerman. 
Paint Industry Magazine, v. 74, Dec. 1959, p. 16 + 2 pages. 


2841 Organic Aluminium Compounds in Paints. II. Im- 
rovements in drying times and hardness of films is achieved 
y the introduction of Al complexes into paint films. J. Weiss. 

Paint Manufacture, v. 29, Nov. 1959, p. 356-360. 


2842 Dimerized Fatty Acids. Polymerization of fatty acid 
esters; applications of dimeric acid. Richard Rowe. Paint 
Technology, v. 23, Aug.-Sept. 1959, p. 257-262. 


2843* Study on Vacuum Deposition of Metals. Hl. On 
the Change With Aging Time in Thickness and Resistivity 
of Vacuum Deposited Gold Film. Yoshibumi Fujiki. Phys- 
ical Society of Japan, Journal, y. 14, Oct. 1959, p. 1308-1313. 


2844 Those Versatile Vinyls. Technology and application 
of plastisols, organosols, and sheet vinyl. Gerald H. Poli, Jr. 
Products Finishing, v. 24, no. 3, Dec. 1959, p. 36 —- 13 pages. 


2845* A Model System Study of Autoxidation in Poly- 
phasic Fat Products. Shows that the non-fat constituents of 
a polyphasic fat product can have both detrimental and 
Tine effects on the stability of the fat. Lars-Olov Spetsig. 
Svensk Kemisk Tidskrift, v. 71, no. 10, 1959, p. 553-568. 


2846* Preliminary Result of Field Tests With Painted 
Steel Plates. Shows that hot applied bituminous coatings gen- 
erally behaved well under the different test conditions. (In 
Swedish.) Preliminiirt resultat av filtforsék med rostskyddsfir- 
ger i vatten och bergrum. TVF. Teknisk-Vetenskaplig Forskning, 
v. 30, no. 7, 1959, p. 280-287. 


2847 Investigation of Aluminum Phosphate Coatings for 
Thermal Insulation of Airframes. A. G. Eubanks and D. 
G. Moore. U. S. National Aeronautics and Space Administra- 
tion, Technical Note, NASA TN-D-106, Nov. 1959, 28 pp. 
(TL570 Un3t Vis.) 


CONTROL SYSTEMS, COMPUTERS, 
AND SYSTEMS ENGINEERING 


2848 Results Obtained From a Vowel Recognition Com- 
puter Program. As an initial step toward a general speech 
recognition computer program, a program was developed to 
recognize ten English vowels in isolated words of the form 
[b]-vowel-|t|. The input to the computer was real-time spectral 
data. The program first determined the rough location of the 
first two formants. The remaining confusions were resolved by 
(1) finer determination of the Fl and F2 locations by the 
use of slope and/or valley information, (2) the use of pitch 
information, and (3) in certain cases the determination of 
the position of F3. The over-all score for 21 subjects (11 
male and 10 female) was 88%. By the use of duration informa- 
tion, the score was raised to 93%. James W. Forgie and Carma 
D. Forgie. Acoustical Society of America, Journal, y. 31, Nov. 
1959, p. 1480-1489. 


2849* Multiprogramming Stretch: Feasibility Considera- 
tions. The tendency towards increased parallelism in com- 
puters is noted. Exploitation of this parallelism presents a 
number of new problems. Minimum requirements for successful 
concurrent execution of several independent problem programs 
are discussed. These requirements are met in the Stretch 
system by a carefully balanced combination of built-in and 
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programed logic. E. F. Codd, E. 5. Lowry, E. McDonough, 
and C, A. Scalzi. Association for Computing Machinery, Com. 
munications, v. 2, Noy. 1959, p. 13-17. 


2850 Error-Correcting Codes — A_ Linear Programming 
Approach. Two theorems are proved that characterize the 
matrices used to construct systematic error-correcting codes, 
A lower bound on the number of required check bits is de. 
rived, and it is shown that, in certain cases, this bound for 
systematic codes is identical with Plotkin’s bound on the size 
of any error-correcting code. E. J. McCluskey, Jr. Bell System 
Technical Journal, v. 38, no. 6, Nov. 1959, p. 1485-1512. 


2851 The Analysis of Valve-Controlled Hydraulic Servo. 
mechanisms. The nonlinear equations that represent the be- 
havior of valve-controlled hydraulic servomechanisms are de- 
rived, and the assumptions necessary for their linearization 
are discussed. Solutions of the nonlinear equations obtained 
by analog computation are compared with solutions of the 
linear equations. R. G. Rausch. Bell System Technical Journal, 
v. 38, no. 6, Nov. 1959, p. 1513-1549. 


2852 SPUD, a Stored-Program Universal Demonstrator 
for Computer Training. The machine can facilitate con- 
siderably the teaching of programing principles for information- 
processing machines. It offers the student an opportunity to 
develop many interesting programs and to test their imple 
mentation in a step-by-step fashion. M. Raspanti. Communica- 
tion and Electronics, 1959, no. 45, Nov., p. 586-594. 


2853 Analog Division Cireuit. A pair of cross-field reactors 
can be employed to perform the operation of analog division. 
The arrangement has the advantages of simplicity, ruggedness, 
ability to operate under severe environmental conditions and 
reasonable accuracy for a wide range of the divisor and 
dividend control signals. The method of analysis is applicable 
to other circuit configurations of the cross-field reactor. William 
McMurray. Communication and Electronics, 1959, no. 45. 
Nov., p. 606-612. 


2854 All-Transistor Magnetic-Core Memories. The effects 
within the body of a ferrite core are a function of the material 
and of the nature of the waveforms imposed upon the material. 
Optimum results can be obtained only by selecting the material 
which most naturally fits the cycle employed. Ben T. Geda, 
et al. Communication and Electronics, 1959, no. 45, Nov., p. 
666-673. 


2855* The State of the Art—(a) Commercial Computers 
in Britain, June 1959. J. A. Goldsmith. Computer Journal, 
v. 2, no. 3, Oct. 1959, p. 97-99. 


2856* The State of the Art—(b) Computers in British 
Universities. Use of computers increases each year and al! 
schools take advantage of their use. 4. S. Douglas. Computer 
Journal, vy. 2, no. 3, Oct. 1959, p. 100-102. 


2857* <A Business Application of a Digital Computer. 
Different fields of application of a computer in business are 
discussed. 4. G. Wright. Computer Journal, y. 2, no. 3, Oct. 
1959, p. 103-104. 


2858* Problems of Local Authorities in Data Processing. 
Features that are required in a computer for local government 
functions. C. W. Mallinson. Computer Journal, v. 2. no. 3, Oct. 
1959, p. 105-107. 


2859* Symposium on the Selection and Training of Pro- 
grammers. I. A Business User’s Approach. The approach of 
a business-user is discussed in detail. H. W. Gearing. Com- 
puter Journal, v. 2, no. 3, Oct. 1959, p. 107-109. 


2860* Current Theory and Practice of Automatic Pro- 
gramming. Some modern trends, the nature of automatic 
programming, present prospects, standardization of program- 
ming language are discussed. S. Gill. Computer Journal, v. 2, 
no. 3, Oct. 1959, p. 110-114. 


2861* The Introduction and Establishment of a System 
of Computer Production Control in a Light Engineering 
Factory. The purpose of this paper is to put the project into 
perspective—engendered by the experience to date—to evaluate 
the experience so far as this is practicable and to offer for 
consideration the conclusions drawn by I. C. T. as a resu 
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of this experience. J. F. A. Bryen. Computer Journal, vy. 2, 
no. 3, Oct. 1959, p. 115-118. 


2862* Symposium on Experiences With the Use of Mag- 
netic Tape. I. Magnetic Tapes on a Ferranti Pegasus. I. 
Magnetic Films on a National-Elliott 403. Experiences of 
use are discussed. For a National-Elliott 405, the speed of 
operating is slow but the calculation time is 2 I. GC. B. 
Griffiths. Il. P. B. Livesey. Computer Journal, vy. 2, no. 3, 
Oct. 1959, p. 118-121. 


2863" Development of Japanese Digital Computers. 
Digital computers are now rapidly being developed in Japan. 
The most striking feature of the development is that almost all 
Japanese computers employ either parametrons or transistors 
as their basic circuit elements. These circuit techniques are 
briefly explained. S. Takahashi. Computer Journal, v. 2, no. 
3, Oct. 1959, p. 122-129. 


2864" Solution of Certain Large Sets of Equations on 
Pegasus Using Matrix Methods. Two matrix methods are 
given in this article for the solution of large sets of simultaneous 
equations whose matrix of coefficients is a continuant super- 
matrix. The programming of these two methods for a Pegasus 
computer is also discussed. L. B. Wilson, Computer Journal, 
y. 2, no. 3, Oct. 1959, p. 130-133. 


2865* Application of a Combination of Analogue and 
Digital Computers to Electron Trajectory Tracing. Two 
methods are described for tracing the paths of electrons or 
other charged particles through electrostatic fields. Both meth- 
ods employ a Ferranti Pegasus digital computer in conjunction 
with a resistance network analogue. J. Vine. Computer Journal, 
y. 2, no. 3, Oct. 1959, p. 134-144. 


2866* Electronic Co-Ordinate Transformer. The authors 
describe a totally electronic analogue calculating unit designed 
to obtain the modulus of a vector and the mes of the sine 
and cosine as a function of the rectangular components of 
that vector. By adding two sinusoids, the amplitudes of which 
are proportional to the rectangular co-ordinates and which are 
90° out of phase, another sinusoid is obtained, the amplitude 
of which is proportional to the modulus and the phase-shift 
proportional to the argument of the vector. Starting from. this 
wave, another of the same phase and constant amplitude is 
generated, and from this the values of sin @ and cos @ are 
deduced. J. Génzdlez-Ibeas and WV. Aleixandre. Electronic 
& Radio Engineer, v. 36, Oct. 1959, p. 360-365. 


2867 Some Aspects of the Logical and Circuit Design of 
a Digital Field Computer. Describes the principles of a new 
type of digital computer for the solution of field problems. 
By making the calculation at all the lattice points of the field 
simultaneous, this computer shortens computation time very 
greatly. A unitary (abacus) rather than binary or decimal 
arithmetic is used. The computation is done by lattice units, 
one associated with each lattice point of the field. The syn- 
thesis of lattice units from simpler basic units is described. 
The experimental design of a basic unit suitable for potential 
and other problems is presented. I. F. Brown and B, Meltzer. 
Electronic Engineering, v. 31, Oct. 1959, p. 590-592. 


2868 History and Introduction—Microwave Techniques 
for Computers. Professor John von Neumann’s suggestion was 
to use nonlinear elements in resonant circuits to make possible 
the coupling of energy from one frequency as a source to a 
second lower frequency which represented the information. 
It could be called a phase-locked subharmonic oscillator. Dr. 
Saburo Muroga in Japan used Dr. Goto’s computer element, 
the so-called “parametron” for the Nippon Telegraph and 
Telephone Public Corporation. Recently F, Sterzer and W. R. 
Beam described a phase-locked subharmonic oscillator in which 
f was 2000 me and 2f was then 4000 mc—very acceptable 
microwave frequencies. R. E. Meagher. IRE Transactions on 
Electronic Computers, v. EC-8, no. 3, Sept. 1959, p. 263-265. 
(TK1 In6.6e Vis. ) 


2869 Nanosecond Logic by Amplitude Modulation at X 
Band. A basic circuit, consisting of a diode modulator con- 
trolled by the signal from a diode detector, may perform 
logical AND, EXCLUSIVE-OR and OR functions upon pulsed 
microwave signals. Pulse rates up to 500 mc have been used 
at a carrier frequency of 11,000 me. A digital arithmetic unit 


has been built which multiplies two 8-digit binary numbers. 
W. C. G. Ortel. IRE Transactions on Electronic Computers, 
v. EC-8, no. 3, Sept. 1959, p. 265-271. (TK1 In6.6e Vis.) 


2870 A Logic Design for a Microwave Computer. The 
properties of presently available components place special 
emphasis on two desiderata of logic design for use in a micro- 
wave digital computer: (1) maiaie of the number of active 
elements; (2) elimination of information-cycling paths havin 
delay times comparable or short compared with the bit ms 9 
as in the conventional flip-flop. A logic design developed in 
response to these pressures is described in substantially com- 
plete detail. Stanley P. Frankel. IRE Transactions on Elec- 
tronic Computers, v. EC-8, no. 3, Sept. 1959, p. 271-276. 
(TK1 In6.6e Vis.) 


2871 =Parametric Phase-Locked Oscillator—Characteristies 
and Applications to Digital Systems. The ability of the 
Parametric Phase-Locked Oscillator (PLO) to detect, amplify, 
and store binary digital signals, in the form of two distinct 
phases of a carrier, makes it possible to use the device as the 
sole component in a digital computer system. The variable- 
capacitance version of the device operates readily at kilo- 
megacycle frequencies, thus forming the basis of a digital com- 
puter at a kilomegapulse clock rate. The device can be switched 
in a number of different ways. L. S. Onyshkevych, W. F. 
Kosonocky, and A, W. Lo. IRE Transactions on Electronic 
Computers, v. EC-8, ne. 3, Sept. 1959, p. 277-286. (TKI 
In6.6e Vis. ) 


2872 Semiconductor Parametric Diodes in Microwave 
Computers. The parametric subharmonic oscillator operates 
by energy transfer from the pump frequency to the oscillator 
frequency through a nonlinear energy storage element—in the 
present case, the nonlinear capacitance of a semiconductor 
diode. For negligible stray capacitance, it is shown that the 
subharmonic waveform can rise by a factor e in 1.3 cycles 
of the subharmonic frequency for an abrupt junction diode, 
or in 1.9 cycles for a graded junction diode. J. Hilibrand, 
Cc. W. Muetler, C. F. Stocker, and R. D. Gold. IRE Trans- 
actions on Electronic Computers, v. EC-8, no. 3, Sept. 1959, 
p. 287-297. (TK1 In6.6e Vis. ) 


2873 Fast Microwave Logie Circuits. In a carrier-type digi- 
tal computer system, binary information can be represented 
by the presence or absence of an RF pulse in a given time 
interval. Using strip-line printed circuit techniques and point- 
contact diodes, passive AND and NOT gates were constructed 
which operate with RF pulses of less than 2 mysec duration, 
at a carrier frequency of 3000mc. D. J. Blattner and F. 
Sterzer. IRE Transactions on Electronic Computers, vy. EC-8, 
no. 3, Sept. 1959, p. 297-301. (TK1 In6.Ge Vis.) 


2874 Microwave Logic Cireuits Using Diodes. It is possible 
to control the transmission of microwave power in a wave- 
guide via external control of the de bias on a semiconductor 
diode mounted across the waveguide in a direction parallel 
to the E field. The combination of a microwave detector with 
such a modulator affords a means whereby RF power in one 
waveguide can be made to control RF power in a second 
waveguide. W. Sauter and P. J. Isaacs. IRE Transactions on 
Electronic Computers, v. EC-8, no. 3, Sept. 1959, p. 302-307. 
(TK1 In6.6e Vis.) 


2875 The Parametron Digital Computer MUSASINO-1. 
Features of a large-scale digital computer with novel logical 
elements, the parametrons, are described. The machine, which 
is located at Musashino City, Tokyo, was named the MU- 
SASINO-1, and has been in almost continuous operation since 
its completion in the spring of 1957. Primarily for scientific 
uses, it does arithmetic operations in parallel, and has a fast 
access memory of ferrite cores with non-rectangular hysteresis 
curve. Maintenance experience has indicated its extreme sta- 
bility and low incidence of faults. S. Muroga and K. Taka- 
shima. IRE Transactions on Electronic Computers, vy. EC-8, 
no. 3, Sept. 1959, p. 308-316. (TK1 In6.6e Vis.) 


2876 A Glow Counting Tube Read-Out Technique and 
Its Application. The cold cathode counting tube, also called 
the decade glow transfer tube, is used principally in preset 
counter, timing and gating circuits. Describes a technique 
whereby the content of the tube is recognized and read out 
through a carrier signal applied to the anode and 10 detectors 
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connected to the 10 cathodes. The readout is of the non- 

destructive type since it does not alter the content of the 

tube. Stanley K. Chao. IRE Transactions on Electronic Com- 

Vis)” v. EC-8, no. 3, Sept. 1959, p. 317-320. (TK1 In6.6e 
is. 


2877 An Idealized Over-All Error-Correcting Digital Com- 
puter Having Only an Error-Detecting Combinational Part. 
The block diagram of an idealized over-all error-correcting 
digital computer is presented. This computer has the property 
that during each unit time interval, it can correct the effects 
of a specific maximum number of transient-type component 
failures which might occur anywhere within it. Yet, all its 
combinational logic circuitry is only of the error-detecting 
type. William L. Kilmer. IRE Transactions on Electronic Com- 
puters, v. EC-8, no. 3, Sept. 1959, p. 321-325. (TK1 In6.6e 
Vis. ) 


2878 System Organization of a Multiple-Cockpit Digital 
Operational Flight Trainer. Describes the system organization 
of a digital computer whose purpose is to activate simultane- 
ously more than one cockpit of an operational flight trainer. 
The simulated aircraft are assumed to be all of the same 
type, but each is simulated independently. The computer is 
drum-sequenced and represents an application of the theory 
of multiple computers. H. J. Gray, Jr.. H. H. Nishino, and 
A. L. Vivatson. IRE Transactions on Electronic Computers, 
v. EC-8, no. 3, Sept. 1959, p. 326-330. (TK1 In6.6e Vis. ) 


2879 The CORDIC Trigonometric Computing Technique. 
The COordinate Rotation Dlgital Computer (CORDIC) is a 
special-purpose digital computer for real-time airborne com- 
putation. A unique computing technique is employed which 
is especially suitable for solving the trigonometric relationships 
involved in plane coordinate rotation and conversion from 
rectangular to polar coordinates. CORDIC is an entire-transfer 
computer. Jack E. Volder. IRE Transactions on Electronic 
Computers, v. EC-8, no. 3, Sept. 1959, p. 330-334. (TKI 
In6.6e Vis.) 


2880 Decimal-Binary Conversions in CORDIC. A special- 
purpose, binary computer called CORDIC contains a unique 
arithmetic unit composed of three shift registers, three adder- 
subtractors, and suitable interconnections for efficiency per- 
forming calculations involving trigonometric functions. The 
CORDIC conversion technique is sufficiently general to be 
applied to decimal-binary conversion problems involving other 
mixed radix systems and other decimal codes. D. H. Daggett. 
IRE Transactions on Electronic Computers, v. EC-8, no. 3, 
Sept. 1959, p. 335-339. (TK1 In6.6e Vis. ) 


2881 Minimal Sequential Machines. The general class of 
sequential machines defined by Mealy is investigated. It is 
found that any such machine can be identified with a set of 
machines of equivalent minimality. Douglas B. Netherwood. 
IRE Transactions on Electronic Computers, v. EC-8, no. 3, 
Sept. 1959, p. 339-345. (TK1 In6.6e Vis. ) 


2882 A Technique for the Reduction of a Given Machine 
to a Minimal-State Machine. A technique is presented for 
reducing an arbitrary machine S as much as possible to a 
machine T which can do everything that S can do. Since the 
technique is always applicable, it is more powerful than the 
well-known merging technique. Seymour Ginsburg. IRE 
Transactions on Electronic Computers, vy. EC-8, no. 3, Sept. 
1959, p. 346-355. (TK1 In6.6e Vis.) 


2883 Minimizing the Number of States in Incompletely 
Specified Sequential Switching Functions. Given a sequential 
switching function in the form of a flow table in which some 
of the entries are unspecified, the problem of reducing the 
number of rows in that flow table is extremely complex, and 
cannot, in general, be solved by any simple extension of the 
methods used for completely specified functions. Presents an 
analysis of the problem, and evolves a partially enumerative 
solution. M. C. Paull and S. H. Unger. IRE Transactions on 
Electronic Computers, vy. EC-8, no. 3, Sept. 1959, p. 356-367. 
(TK1 In6.6e Vis.) 


2884 Logical Machine Design II: A Selected Bibliography. 
The bibliography which appeared in the June, 1958, issue of 
these Transactions is extended to a total of 777 titles. The 
original format is retained, but in this supplement the scope 
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of material is restricted to technical publications pertain; 
to the logical design of machines. Douglas B. Netherwood 
IRE Transactions on Electronic Computers, v. EC-8, no, 3 
Sept. 1959, p. 367-380. (TK1 In6.6e Vis.) ; 


2885 Operational Analog Simulation of the Vibration of 
a Beam and a Rectangular Multicellular Structure. A feasj. 
bility study of the use of an operational analog computer for 
solution of structural problems was undertaken. A beam prob. 
lem and a rectangular multicellular structure problem were rup 
to test the method. Shows that the method is highly competitive 
with digital computer and passive-element computer methods 
for solution of any structural problem. A. Ben Clymer, IRE 
Transactions on Electronic Computers, v. EC-8, no. 3, Sept, 
1959, p. 381-391. (TK1 In6.6e Vis.) 


2886 The Design of Position and Velocity Servos for Mul. 
tiplying and Function Generation. The design of position and 
velocity servos used in analog computation and simulation for 
multiplying and function generation is considered. The im- 
portant characteristics of potentiometers, gear train, motor, 
amplifier, and tachometer are defined and discussed. Nonlinear 
aggre requirement, such as velocity and acceleration 
imits, overshoot for large step inputs, and static resolution, 
are defined in terms of component parameters. Edward @, 
Gilbert. IRE Transactions on Electronic Computers, v. EC-8, 
no. 3, Sept. 1959, p. 391-399. (TK1 In6.6e Vis. ) 


2887* Specialist Discussion Meetings on New Digital-Com. 
puter Techniques, 16th-17th February, 1959. Session 1, 
Character Recognition. Session 2. Peripheral Equipment. 
I. Session 3. Peripheral Equipment. Il. Session 4. Low- 
Temperature Storage and Switching Devices. Session 5, 
Special Aspects of Logical Design. 1. Session 6. Special 
Aspects of Logical Design. Hl. Discusses problems of char- 
acter recognition, peripheral equipment I and II, of low tem- 
perature storage and switching devices, of special aspects of 
ogical design I and IL. Institution of Electrical Engineers, Pro- 
ceedings, v. 106, pt. B, no. 29, Sept. 1959, p. 444-469. 


2888 Data Loggers. This survey of loggers shows the great 
variety of types and sizes available to the user. Milton H. 
Aronson, Instruments and Control Systems, v. 32, Nov. 1959, 
p. 1672-1681. 


2889 How Accurate Are Your Temperature Transducer 
Calibrations? Technique for accurate temperature transducer 
calibration includes consideration of thermometer immersion, 
thermocouple type, bath type, bridge factors, and reference tem- 
peratures. Alvin B. Kaufman and William E. Drees. Instru- 
ments and Control Systems, v. 32, Nov. 1959, p. 1682-1685. 


2890 Digital Actuators. A variety of digital actuators is now 
available for control use with digital systems. T. Gizeski. In- 
struments and Control Systems, v. 32, Nov. 1959, p. 1686-1687. 


2891 “Digitrol” Building Blocks. Design of contro! systems 
and special-purpose instrumentation can be simplified by relying 
on plug-in stages linked together to provide the necessary 
action. Here are some of the many possible combinations. John 
H. Hoseman., Instruments and Control Systems, y. 32, Nov. 
1959, p. 1696-1698. 


2892 Data Processing Streamlines Student Accounts. Dis- 
cusses experience of International Correspondence Schools of 
Scranton, Pa. John Metz. American Business, v. 29, Dec. 1959, 
p. 34-35. 


See also: 2688 (computer program for high temperature 
piping systems); 2978 (digital computers applica- 
tion); 3283 (use of computers in engineering de- 
sign). 


ELECTRICAL ENGINEERING 


2893* Constant - Frequency Variable - Speed Frequency - 
Make-Up Generators. The AB synchronous speed system is 
referred over a BTA system for a speed range of two to one oF 
ess because of less complicated signals, and controls. The 
weights of the two systems are estimated to be essentially the 
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same, provided that equal maximum rotor speeds are used. 
Bert V. Hoard. Applications and Industry, 1959, no. 45, Nov., 
p. 297-304. 


2894* Variable-Speed Constant-Frequency Devices: A Sur- 
vey of the Methods in Use and Proposed. The efficiencies 
cited here may, in fact, not be realizable on a practical system, 
as other considerations must be entertained. Further, the most 
eficient system may be such that it cannot be built to operate 
both above and below the synchronous speed. T. B. Owen. 
Applications and Industry, 1959, no. 45, Nov., p. 321-326. 


2895" Optimum Reflector-Absorber Geometry for a Solar 
Generator. An absorber surface having high absorptivity for 
solar radiation and low emissivity in the infrared region results 
in significantly higher collection efficiency than with a non- 
selective surface. In most cases of practical significance, col- 
lection efficiency does not depend to any great significance upon 
absorber shape. R. W. Stineman. Applications and Industry, 
1959, no. 45, Nov., p. 332-337. 


2896* A Practical Standard Transistorized Optimum Re- 
sponse Controller. The standard transistorized optimum re- 
sponse controller gives nearly optimum response to a great 
variety of feedback control systems under a wide range of input 
conditions. Its proper application should not only save materials 
cost but, more important for system engineering, reduce devel- 
opment cost. Kan Chen and D. R. Little. Applications and In- 
ustry, 1959, no. 45, Nov., p. 337-345. 


2897* Some Effects of Hypersonic lonization on the De- 
sign of Electrical and Electronic Components. Presents some 
effects of temperature on equipment and the equipment’s en- 
vironment. Special emphasis was placed on a new field of 
knowledge required by the electrical engineer in the design of 
systems for hypersonic aircraft. W. B. Sisco and J. M. Fiskin. 
Applications and Industry, 1959, no. 45, Nov., p. 352-356. 


2898* The Transfer of Active Power With Linear Quad- 
ripoles. The matching ratio, the amplification of the active 
power, and the gain are constant on circles (or straight lines) 
of the respective complex impedance plane, apart from cases 
of degeneration. These families of circles can be grouped into 
three types. By reference to an example the existence of quad- 
ripoles is shown, which image the right half-plane of the ter- 
minating impedance onto the outside of the limit circle. (In 
German.) Die Wirkleistungsiibertragung mit linearen Vierpolen. 
Eduard Klausmann. Archiv der Elektrischen Ubertragung, v. 
13, Oct. 1959, p. 435-442. 


2899 Long Time Delays From a Single Magnetic Storage 
Core. Time delays up to several minutes can be accurately gen- 
erated in a single stage utilizing solid state components only. 
Large numbers of counts can be stored in a single core by using 
bidirectional pulses. C. E. Hardies. Communication and Elec- 
tronics, 1959, no. 45, Nov., p. 457-461. 


2900 Analysis of Series-Connected Saturable Reactor With 
Capacitive Loading and Finite Control Resistance by Use of 
Difference Equations. A_ series-connected saturable reactor 
with capacitive loading exhibits interesting features. The circuit 
may exhibit instability associated with a double or three-valued 
output corresponding to a given input depending on previous 
history of operation. In some ranges of circuit parameters and 
forcing function, the circuit may become regenerative. H. C. 
Bourne and J. T. Salihi. Communication and Electronics, 
1959, no. 45, Nov., p. 461-471. 


2901 Analysis of Magnetic Amplifiers Without Diodes. A 
general and organized method of magnetic-amplifier analysis 
was developed. Although this method of analysis may not be 
the shortest one for a particular circuit, it provides a general 
means for analysis and gives a clearer insight to the over-all 
properties of magnetic amplifiers. Paul R. Johannessen. Com- 
munication and Electronics, 1959, no. 45, Nov., p. 471-485. 


2902. Analysis of Magnetic Amplifiers With Diodes. Five 
characteristic properties are the basis of the developed analy- 
sis: (1) Circuits are symmetrical. (2) Circuits consist of inter- 
connections of basic elements. (3) In steady-state operation all 
voltages and currents are periodic and possess a common period. 
(4) Each inductor in an amplifier saturates only once per period. 
(5) For each basic element the part of the period in which the 
inductor is saturated is less than or equal to the part in which 


149a 


the inductor is unsaturated. Paul R. Johannessen. Communica- 
tion and Electronics, 1959, no. 45, Nov., p. 485-504, 


2903 Recommended Symbols for Magnetic Amplifier Pa- 
pers—A Report. Listed are more than 50 recommended 
symbols. Communication and Electronics, 1959, no. 45, Nov., 
p. 519-521. 


2904 Observation of Transients in the Series-Connected 
Saturable Reactor With High-Impedance Control Source. 
A saturable reactor with high-impedance control source, operat- 
ing in its proportional mode where gate ampere-turns equal con- 
trol ampere-turns, can be thrown out of this mode through a 
transient caused by a sudden change in operating conditions. 
In the experiments described here, transients are introduced by 
short-circuiting the load resistance or removing a short circuit 
from it. H. L. Goldstein. Communication and Electronics, 1959, 
no. 45, Nov., p. 521-526. 


2905 Graphical Analysis of Full-Wave Magnetic Amplifier 
Control Characteristics Affected by Contol-Circuit Resist- 
ance. The effect of CCR on the flux-control characteristics of 
the full-wave magnetic amplifier is successfully elucidated under 
the ideal rectifier condition and for the magnetic cores with an 
almost rectangular hysteresis loop. Though this paper treats only 
the case of a steady-state condition, the transient phenomena 
can be discussed from the same viewpoint. K. Murakami and 
T. Kikuchi. Communication and Electronics, 1959, no. 45, 
Nov., p. 526-530. 


2906 A One-Watt Solar Power Plant. Describes some of the 
preliminary work that culminated in the field experiment, in- 
cluding exploratory device development and engineering studies. 
Preliminary tests are discussed, and field test data are sum- 
marized. The principal sources of expense in the solar power 
plant were the photodiodes and the storage battery. b 
Smith. Communication and Electronics, 1959, no. 45, Nov., p. 
530-535. 


2907 Statistical Spectral Output of Power Law Non- 
linearity. One method of describing a random signal is to plot 
the probability of the signal, when it is less than a certain volt- 
age, versus that voltage. This is called a probability integral 
curve. The total output power of a nonlinearity can be derived 
from the autocorrelation or the self-power spectrum. Otto J. M. 
Smith. Communication and Electronics, 1959, no. 45, Nov., p. 
535-543. 


2908 Spectral Output of Piecewise Linear Nonlinearity. 
A nondynamic nonlinearity delivers a power, a part of which is 
correlated with the input signal, and part of which is distortion, 
or harmonic power. For Gaussian inputs, the ratio of the CC 
to the input autocorrelation is the transference, or equivalent 
gain. A signal can be separated from undesirable noise with a 
linear dynamic filter if the signal and noise have different power 
spectra as a function of frequency. Otto J. M. Smith. Com- 
munication and Electronics, 1959, no. 45, Nov., p. 543-549. 


2909 Basic Concepts of Multidimensional Space Filters. 
The electromagnetic structure formed by interconnecting two 
or more wave models into one network, will be called a 
“multidimensional space filter”. Illustrates the establishment of 
the basic tensors of a space filter by means of a tetrahedron. 
In particular, it is shown that if the space filter is torn apart 
structurally into a set of isolated polyhedra, and if each poly- 
hedron is torn apart dimensionally into a set of isolated q-net- 
works (each with q-dimensional elements), the theories and 
equations of a linear 1-network are applicable to each q-network 
separately. Gabriel Kron. Communication and Electronics, 
1959, no. 45, Nov., p. 554-561. 


2910 Inductance of A-C Magnets From Simple Models. 
A fair degree of agreement between tests on the models and the 
prototype is to be noted. The discrepancies indicate the need 
for further study and experiment. The results indicate also that 
the analysis of other three-dimensional field problems using 
the artifice of current sheets might be worthy of investigation. 
J. F. H. Douglas and R. J. Voith. Communication and Elec- 
tronics, 1959, no. 45. Nov., p. 562-568. 


2911 A New Direct Matrix Inversion Method. Devised for 
use with a 16,000-word IBM 704 computer using single preci- 
sion arithmetic. The machine time required is a function of the 
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number of zeros in the matrix. A 100-by-100 complex matrix 
inversion with no zeros required 24 minutes of computing time. 
A normal power system Moo wen matrix, 99 by 99, required 
11 minutes to invert. R. Bruce Shipley and Dorothy Coleman. 
Communication and Electronics, 1959, no. 45, Nov., p. 568-572. 


2912 A New Approach to Training Telephone Engineers. 
The development of a working arrangement with Clemson Col- 
lege was a most happy solution in that classes could begin soon 
and the teaching of basic theories could be admirably done by 
college professors. By these means we are providing training 
that should enable our transmission engineers to think through 
unusual circumstances not covered in our Bell System Practices. 
William C. Burnett and Leonard C. Adams. Communication 
and Electronics, 1959, no. 45, Nov., p. 572-576. 


2913 An Equivalent Cireuit for Transformers in Which 
Nonlinear Effects Are Present. The seldom-used r-equivalent 
circuit has been shown to be capable of accurately representing 
a transformer in which nonlinear effects are present. Also, the 
inductive elements of this equivalent circuit have been shown 
to be directly relatable to the magnetic characteristics of certain 
portions of the transformer core. In addition, a physical 
r-equivalent circuit can be constructed which will operate in 
almost precisely the same manner as the transformer of which 
it is an equivalent. H. W. Lord. Communication and Elec- 
tronics, 1959, no. 45, Nov., p. 580-586. 


2914 The Use of Automatic Programing Techniques for 
Solving Engineering Problems. There are four large-scale 
digital computers at Westinghouse Electric Corporation em- 
ployed in making engineering calculations: one International 
Business Machine Corporation (IBM) 705 and three IBM 704’s. 
Summarizes the experience with automatic coding systems at 
these four installations. J. T. Carleton, N. Chackan, and T. 
W. Martin. Communication and Electronics, 1959, no. 45, 
Nov., p. 596-601. 


2915 A Study of Thermal Deterioration of Kraft Pulps 
Using a Mass Spectrometer. The thermal! deterioration of in- 
sulating materials is investigated with a mass spectrometer in 
order to ascertain the merit of the method on the one hand and 
to get the actual data on Kraft pulps on the other hand. A mass 
spectrometer can be effectively applied, for detecting thermal 
Free corn to materials which generate gas or vapor by heat- 
ing. Water vapor hastens very much the thermal deterioration of 
the Kraft pulp. Y. Saito and T. Hino. Communication and 
Electronics, 1959, no. 45, Nov., p. 602-606. 


2916 A Rod-Position Indication System for Pressurized 
Reactors. Recapitulation of the main error-producing variables 
with uncompensated errors and compensated errors is shown in 
Table L. R. C. Floyd and J. F. Reuther. Communication and 
Electronics, 1959, no. 45, Nov., p. 614-618. 


2917 Transmission Properties of Polyethylene-Insulated 
Telephone Cables at Voice and Carrier Frequencies. Meas- 
urements have been conducted over the frequency range of 1 
ke and 1,000 ke and a temperature range of 0 F to 140 F to 
establish the primary and secondary parameters of a typical 
multipair polyethylene-insulated Alpeth-sheathed telephone 
cable. G. S. Eager, Jr.. L. Jachimowicz, I. Kolodny, and 
D. E. Robinson. Communication and Electronics, 1959, no. 45, 
Nov., p. 618-640. 


2918 Transistor-Magnetic Control Circuits for Aireraft 
Electric Systems. The following circuit concepts introduced 
in this paper are important: (1) The use of the memory char- 
acteristics of square-loop magnetic cores. (2) The use of the 
inherent capability. 4. W. Pratt. Communication and Elec- 
tronics, 1959, no. 45, Nov., p. 643-650. 


2919 Manufacture of Composite Cable Sheath for Tele- 
phone Exchange Cable. The quantity of Alpeth and Stalpeth 
sheath manufactured by the Western Electric Company for 
telephone exchange cable has increased greatly while the 

uantity of lead-sheathed cable has decreased. Use has shown 
these replacing sheaths to be the equivalent of lead in life and 
more economical to manufacture and install. D. A. Hughes. 
Communication and Electronics, 1959, no. 45, Nov., p. 650-654. 


2920 A Study of the Effects of Corona on Polyethylene. 
Corona life is decreased, as the amount of mechanical strain 
is increased. The effect of voltage stress in causing failure is an 
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indirect one. Corona must be suppressed to get indefinitely 

life under voltage. Eugene J. McMahon, Daniel E. Maloney. 
and Joseph R, Perkins. Communication and Electronics, 1959 
no. 45, Nov., p. 654-662. . 


2921 The Design and Manufacture of Direct Burial Wire, 
Economy dictated that the two conductors in this wire be jp. 
sulated in one operation, therefore a design using a parallel 
pair of conductors with black polyethylene extruded over them 
was mandatory. The manufacturing techniques used to produce 
buried wire are standard extrusion and wire-armor-serving tech- 
niques. J. L. Robb and W. L. Roberts. Communication and 
Electronics, 1959, no. 45, Nov., p. 662-666. 


2922 A New Transistorized Negative-lmpedance Telephone 
Repeater. The AT-5 provides the transmission engineer with 
a simplified negative impedance repeater which can be used to 
reduce the attenuation of any H-88 loaded circuit. This new 
design can be directly substituted on circuits utilizing the AT-2 
without any modification of the rack or shelf wiring. R. P, 
Dimmer and E, L. Roback. Communication and Electronics, 
1959, no. 45, Nov., p. 673-678. 


2923 Synthesis of Cable Simulation Networks. Describes 
a simple design procedure which permits excellent simulation 
of cable performance employing a symmetrical lattice network 
containing a small number of elements. The problem is reduced 
to one of synthesizing 2-terminal impedances at two fre 
quencies. Robert W. DeMonte. Communication and Elec. 
tronics, 1959, no. 45, Nov., p. 682-686. 


2924 A More Stable 3-Phase Transistor-Core Power In. 
verter. A 3-phase transistor-core power inverter that is almost 
completely insensitive to the degree of load variation and un- 
balance has been developed as a power source for 3-phase 
gyroscope motors in one of our missile systems. W. E. Jewett 
and P. L. Schmidt. Communication and Electronics, 1959, no. 
45, Nov., p. 686-691. 


2925 Graphical Evaluation of Magnetic Amplifier Per- 
formance Based on Constant-Voltage Reset Test. A half-wave 
voltage-reset magnetic amplifier with a switching transistor in 
the control circuit is used as a core tester. Families of mag- 
netizing current versus the magnitude of induced voltage with 
reset flux as a parameter are recorded. D. Nitzan. Communica- 
tion and Electronics, 1959, no. 45, Nov., p. 691-698. 


2926 Correlation of Measured and Calculated Substation 
Ground Grid Resistance. The study indicates that improve- 
ments can be obtained in the accuracy of the calculated value 
of grounding grid resistance when utilizing the apparent 
resistivity as measured with conventional ground resistance in- 
struments. A. L. Kinyon. Communication and Electronics, 1959, 
no. 45, Nov., p. 698-701. 


2927 The Winding Capacitances in Magnetic Amplifiers. 
A lumped equivalent winding capacitance C., was defined. This 
definition was limited to cases where the winding under con- 
sideration has a much larger number of turns than any other 
winding on the core. An empirical expression has been proposed 
for the winding capacitance which yields results accurate within 
+30% or better. Inge Johansen. Communication and Elec- 
tronics, 1959, no. 45, Nov., p. 702-707. 


2928 Capacitively Coupled Magnetic Amplifiers. A high- 
performance a-c magnetic amplifier can be constructed by 
using a high-carrier frequency and cavacitively coupling the 
signal-frequency power to the load. A capacitively couph 
magnetic amplifier possesses excellent stability, and when 
amplifying power-frequency signals, can achieve very high 
voltage and power gains. H. William Collins. Communication 
and Electronics, 1959, no. 45, Nov., p. 707-712. 


2929 A New High-Capacity Microwave Relay System. The 
careful attention paid during the design period to user require- 
ments and the completeness of the design make the MM-600 
system suitable for the varied needs of commercial and military 
high-capacity communication networks. C. G. Arnold, et 
Communication and Electronics, 1959, no. 45, Nov., P. 
712-722. 


2930 A High-Volume High-Speed Weather Information 
Distribution System. The proposed system would be com 
posed of a backbone route interconnecting hubs with lines 
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branching out to the stations. In order to insure more reliable 
data transmission, the backbone route would consist of two 
channels, one regular and the other alternate. A level change 
detector would monitor the channels and automatically switch 
transmission to the spare in case of trouble, providing the spare 
were not also in trouble. E. E. Schwenzfeger. Communication 
and Electronics, 1959, no. 45, Nov., p. 722-728. 


2931* Thermoelectric Temperature Stabilization of Elec- 
trie Switching Elements. The use of semiconductors in elec- 
trical engineering is often made difficult by the pronounced 
sensitivity of these switching elements to temperature. The 
article reports on the use of the Peltier effect in order to avoid 
temperature rises which might cause damage, as well as for the 
Election of constant temperatures. After a description of the 
“e thermoelectric phenomena and their interrelation, the 
selection of suitable materials and the design of Peltier elements 
is explained. (In German.) Thermoelektrische Temperatursta- 
bilisierung elektrischer Schaltelemente. Giinter Lautzs. ETZ: 
Elektrotechnische Zeitschrift, v. 80, Ausgabe A, no. 21, Nov. 
1, 1959, p. 741-745. 


2932* Mechanical and Electrical Contact Between Rough 
Surfaces. The author investigates the conditions for stationary 
contact between rough surfaces. First he establishes a mathe- 
matical characteristic for the surface and from this calculates 
the contact area. It was found that there is an exponential law 
for the relation of true contact area to contact pressure. The 
consideration was extended to give an exponential law for the 
contact resistance, the law being confirmed by measurements. 
In this consideration, the effect of foreign layers was neglected. 
(In German.) Mechanischer und elektrischer Kontakt zwischen 
rauhen Oberflichen. Erich Gruber. ETZ: Elektrotechnische 
Zeitschrift, v. 80, Ausgabe A, no. 21, Nov. 1, 1959, p. 745-748. 


2933 Steady-State Transmission Through a Network Con- 
taining a Single Time-Varying Element. A method of steady- 
state analysis of a linear network, of arbitrary degree of com- 
plexity, containing a single periodically varying element is 
presented. The method makes full use of circuit theoretical 
ideas, such as impedance matching and tearing apart, and of 
iteration techniques which are particularly suitable for auto- 
matic computation. C. A. Desoer. IRE Transactions on Circuit 
Theory, v. CT-6, no. 3, Sept. 1959, p. 244-252. (TK1 In6.6c 
Vis. ) 


2934 Steady-State Analysis of Circuits Containing a 
Periodically-Operated Switch. The exact conversion functions 
are calculated for networks containing one periodically oper- 
ated ‘switch, using familiar polezero and Fourier methods of 
analysis. It is first assumed that the switch is alternately open 
and closed during equally long time intervals. Circuits, whose 
driving-point impedance 7/{p) seen from the switch has neither 
pole nor zero at infinity, are treated in detail. Alfred Fettweis. 
IRE Transactions on Circuit Theory, v. CT-6, no. 3, Sept. 
1959, p. 252-260. (TKI In6.6c Vis. ) 


2935 On a Problem of Network Topology. In mesh-basis 
analysis of networks with mutual and active elements, it is 
necessary to list all possible trees or cotrees and signs of 
cotree determinants. This paper provides a computational 
method for obtaining them. Teshio Fujisawa. IRE Trans- 
actions on Circuit Theory, v. CT-6, no. 3, Sept. 1959, p. 261- 
266. (TK1 In6.6c Vis. ) 


2936 The Path Matrix and Its Realizability. This paper 
presents in one listing those properties of the path matrix of a 
graph which are fundamental and interesting in nature. O. 
Wing and W. H. Kim. IRE Transactions on Circuit Theory, 
v. CT-6, no. 3, Sept. 1959, p. 267-272. (TK1 In6.6c Vis.) 


2937 The Problem of Phase Equalization. A method is 
described for maximally flat equalization by minimum-pass or 
all-pass equalizers. The method can be readily extended to a 
nearly equal-ripple approximation by using Darlington’s method 
of Tchebycheft polynomial series. G. Szentirmai. IRE Trans- 
actions on Circuit Theory, v. CT-6, no. 3, Sept. 1959, p. 272- 


277. (TK1 In6.6c Vis.) 


2938 Optimum Filters of Even Orders With Monotonic 
Response. Minoru Fukada. IRE Transactions on Circuit 
~The v. CT-6, no. 3, Sept. 1959, p. 277-281. (TK1 In6.6c 
‘is. ) 


2939 A Note on Zeros of Reflection and Transmission in 
a Caseade of Lossless Two-Terminal-Pair Networks. Theo- 
rems and proofs pertaining to inter-relations among the reflec- 
tion and transmission coefficients of the complete cascade and 
the two-terminal-pair networks, and a discussion of degenerate 
transmission zeros is presented. Reflection zeros are added so 
that the real frequency magnitude of a reflection coefficient is 
invariant. Daniel C. Fielder. IRE Transactions on Circuit 
Theory, v. CT-6, no. 3, Sept. 1959, p. 282-287. (TK1 In6.6c 
Vis. ) 


2940 Network Realizability in the Time Domain. Two 
network-realizability theorems on the unit-impulse response 
matrix of a multiterminal network are developed. They present 
necessary and sufficient conditions which are satisfied the 
unit-impulse response matrix of certain classes of fixed, linear, 
and passive networks. Armen H. Zemanian,. IRE Transactions 
on Circuit Theory, v. CT-6, no. 3, Sept. 1959, p. 288-291. 
(TK1 In6.6c Vis.) 


2941 Envelope and Angle Response of Asymmetrical Nar- 
row-Band Networks. From a known constellation of poles 
and zeros of a network in the s-plane, approximate linearized 
transfer functions are developed which relate envelope and 
angle response of the network to the amplitude ssalaielien 
of the forcing function for small signal conditions (shallow 
modulation). Julius J. Hupert. IRE Transactions on Circuit 
Theory, v. CT-6, no. 3, Sept. 1959, p. 292-295. (TK1 In6.6c 
Vis. ) 


2942 RC Constant-Argument Driving-Point Admittances. 
Networks having near constant argument are of importance in 
shaping the phase character of the forward gain in feedback 
systems. These networks have arguments that oscillate about 
a mean value, and the nature of this oscillation is discussed. 
Ralph Morrison, IRE. Transactions on Circuit Theory, vy. CT-6, 
no. 3, Sept. 1959, p. 310-317. (TK1 In6.6c Vis. ) 


2943* A Sliding-Rotor Induction Motor. A method of 
designing an induction motor to have continuously variable 
speed is described. It involves a short sliding rotor and a 
long stator, the poles of which are changed gradually over 
the length. D. Midgley. Institution of Electrical Engineers, 
Frecoodinan, v. 106, pt. A, no. 29, Oct. 1959, p. 337-341. 


2944* Turbo-Generator Performance Under Exceptional 
Operating Conditions. A series of tests was made to deter- 
mine the performance of a normally inactive and a continuously 
acting turbo-generator automatic regulator, and the opportunity 
was also taken to check some operating conditions which do 
not often arise in normal service. Instances of instability and 
out-of-step running occurred and were recorded, as also were 
tests on the machine as an asynchronous generator at various 
slip frequencies. T. H. Mason, P. D, Aylett, and F. H. Birch. 
Institution of Electrical Engineers, Proceedings, v. 106, pt. A, 
no. 29, Oct. 1959, p. 357-380. 


2945* Development of High-Voltage Air-Break Cirecuit- 
Breakers With Insulated-Steel-Plate Are Chutes. The paper 
reports research and development done over the past ten years 
to investigate the principles of operation of a.c. air-break cir- 
cuit-breakers for voltages up to 15 kV and breaking capacities 
up to 500 MVA. High-speed photography played an important 
part in obtaining the data. F. S. Fay, J. 4. Thomas, D. Legg, 
and J. S. Morton, Institution of Electrical Engineers, Peaseed- 
ings, v. 106, pt. A, no. 29, Oct. 1959, p. 381-396. 


2946* A Method of Locating Dry Joints in Telecommuni- 
cation Cables. A description is given of a method of locatin 
dry joints in telecommunication cables. The method is — 
upon the non-linear properties of dry connections and has 
been used successfully on both land and submarine cables. 
J. Rhodes. Institution of Electrical Engineers, Proceedings, 
v. 106, pt. B, no. 29, Sept. 1959, p. 470-472. 


2947* Phase Measurements Through Tapered Junctions. 
If a tapered section is suitably matched at the transition be- 
tween two uniform waveguides, the electrical length of the 
taper is usually taken to be its physical length. It is shown 
here that a small correction is necessary on account of the 
cylindrical nature of the wave which propagates in the taper 
region. L. Lewin, Institution of Electrical Engineers, Proceed- 
ings, v. 106, pt. B, no. 29, Sept. 1959, p. 495-496. 
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2948 Vibration Pickup Calibration. Nationa) Bureau of 
Standards has developed a method for standardizing electro- 
dynamic calibrators which makes possible a limited NBS 
calibration service for vibration pickups measuring displace- 
ment, velocity, or acceleration. R. R. Bouche. Instruments 
and Control Systems, v. 32, Nov. 1959, p. 1692-1694. 


2949* Electrical Conversion. A 24-page report on convert- 
ing ac to de and high-cycle ac. Norman Peach. Power, v. 103, 
Dec. 1959, p. 67-90. 


2950* Photoelectric Properties of Semiconductor Rectify- 
ing Elements in X-Rays. The photo-electric addition to the 
current in selenium rectifying elements is a linear function 
of the logarithm of the incident radiation flux intensity. The 
photo-electromotive force and the short-circuit current of the 
element are subject to the laws similar to those, which are 
known for the action of visible rays on selenium photoelements. 
The possibility of increasing the photoelectromotive force is 
shown, with the aid of a multilayer rectifier element. I. G6. 
Nekrashevich. Soviet Physics—Solid State (Cover-to-cover 


translation of Fizika Tverdogo Tela), vy. 1, Apr. 1959, p. 
532-538. 
2951* Solar-Powered Thermoelectric Generator Design 


Considerations. Discusses some design considerations and 
problems that will be encountered in designing a solar-powered 
space thermoelectric generator. Presents results of some studies 
and describes a test model of a solar-powered thermoelectric 
generator. N. F. Schuh and R. J. Tallent. Applications and 
Industry, 1959, no. 45, Nov., p. 345-352. 


See also: 2656 (dielectric breakdown of porous ceramics). 


ELECTROCHEMISTRY 


2952* The Use of Dimensionless Groups in Electrochem- 
istry. The applications of dimensional analysis and dimension- 
less groups in electrochemical mass transfer problems are dis- 
cussed. On the basis of this review, suggestions for the defini- 
tion of some quantities pertaining to electrochemical mass 
transfer are made in connection with the work of the CITCE 
commission for electrochemical nomenclature and definitions. 
N. Ibl. Electrochimica Acta, v. 1, nos. 2/3, July 1959, p. 
117-129. 


2953* The Potentiostatie Study of the Growth of Deposits 
on Electrodes. The growth of deposits on electrodes is in 
general controlled by two or more rate constants. The use 
of potentiostats for the analysis of the non-steady state of the 
growth is discussed and the application of sequences of con- 
trolled potential and of d.c. and superposed a.c. overpotentials 
is described. The importance of the investigation of the 
geometry of the growing deposits is emphasized; a method 
of separating the potential-dependent nucleation rate constant 
from the constants controlling crvstal growth is given and 
illustrated. M. Fleischmann and H. R. Thirsk. Electrochimica 
Acta, v. 1, nos. 2/3, July 1959, p. 146-160 +- 1 plate. 


2954* The Electrochemical Behaviour of Hydrogen and 
Oxygen Mixtures on Platinum Electrodes. The electrochem- 
ical processes occurring when H and O. dissolved in aqueous 
solution, combine on a Pt surface to give H.O. and H.O, and 
the anodic and cathodic partial processes of H oxidation and 
of O reduction. have been investigated. The measured mixed 
potentials can be interpreted on the basis of the polarization 
curves for these partial processes. G. Bianchi and F. Mazza. 
Electrochimica Acta, v. 1, nos. 2/3, July 1959, p. 198-204. 


2955* Properties and Mechanism of Formation of 
a-Alumina (Corundum) Film by Anodic Oxidation of 
Aluminium in Bisulphate Melts. Aluminum can be anodically 
oxidized in the low temperature melts (100-250C) of bisul- 
phates or their mixed systems with the formation of a-alumina 
(Corundum ) film. For example, in KHSO,-NaHSO, (2 : 1 mol) 
mixture at 180C, at 1 A/dm?* by applying 0-160 V for 30 
min, a white and mat oxide is produced on Al which is rather 
porous (density 2-96) but very hard and is not attacked by 
any chemicals such as HF, H:SO., HsPO., NaOH etc. of any 
concentration. Coating ratio is 1-76-1-81, nearly equal to the 
theoretical value (1-89). The film is very stable and can 
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neither be sealed by steaming nor dyed by water-soluble dyes, 
but the paint or lacquer adhesion is good due to its porosity, 
Corrosion potentials in NKCI] and KNO,; were compared with 
those of the oxalic acid films. S. Tajima, M. Soda, T. Mori, 
and N. Baba, Electrochimica Acta, y. 1, nos. 2/3, July 1959, 
p. 205-216. 


2956* Studies on the Electrolyte for Dry Cells. The in. 
fluence of the electrolyte composition (NH.Cl + ZnCl, + 
H:O) on the characteristics of Leclanché cells is attributed 
principally to the formation of complex ions of Zn. Their exist- 
ence is revealed by density curves of the ternary system 
(isomolar in ZnCl. ), obtained by pycnometric determinations, 
K. Sasaki and T. Takahashi. Electrochimica Acta, vy. 1, nos. 
2/3, July 1959, p. 261-271. 


2957* The Nature of the Electric Potential at the Free 
Surface of Aqueous Solutions. Numerous measurements car- 
ried out in the laboratory indicate that the potential drop on 
the free surface of water is of the order of 1 V, the aqueous 
phase is positive and most surface active substances decrease 
the potential. There are, however, some substances which 
increase the potential, e.g. molecules containing a hydrophilous 
group and a negative dipole momentum (halogen, hydroxyl) 
at the greatest possible distance from the hydrophilous group 
anchored at the free surface. B. Kamienski. Electrochimica 
Acta, v. 1, nos. 2/3, July 1959, p. 272-277. 


2958* Electrochemical Method of Determining the De- 
polarization Capacity of Pyrolusite. The new electrochemical 
method described involves the discharge of a cell consisting 
of Zn and the pyrolusite which is to be tested, and has the 
advantage of allowing simple and rapid measurements. The 
results are accurate and reproducible. Furthermore, side effects 
resulting from the composition of the depolarizing mixture, the 
electrolyte, the granulation, etc., are excluded. (In German) 
Uber die elektrochemische Methode der Bestimmung der De- 
polarisationsfihigkeit des Braunsteines. K. Appelt and H. 
Purol. Electrochimica Acta, v. 1, no. 4, Oct. 1959, p. 326-336. 


2959* Concerning the Application of Potential Measure- 
ment of Powder Electrodes and the Investigation of Cata- 
lytic Properties in Characterizing Accumulator Lead Dust. 
The Pb dusts were converted both to the rhombic and the 
tetragonal modification. For comparison with the technical 
Pb dusts both modifications were mechanically pulverized, in 
order to obtain lattice defects. Tomassi’s method of the meas- 
urement of the adsorption potential and the catalytical method 
of Krause, which have not been hitherto applied in such 
studies, were used. (In German.) Uber die Anwendung der 
Potentialmessung von Pulverelektroden und der Untersuchung 
Katalytischer Eigenschaften Zur Charakterisierung von Akku- 
mulatorbleistaub. K. Appelt, M. Elbanowski, and A. Janko. 
a Acta, v. 1, no. 4, Oct. 1959, p. 337-342 + 1 
plate. 


2960* A Contribution to the Study of Electroerystalliza- 
tion of Alloys and of Their Phase Structure. Experimental 
results obtained with the systems Cu-Pb, Cu-Bi, Cu-Tl, Cu-Ni, 
and Ag-Cu show that the phase structure of an alloy can be 
predicted from a comparison of the electrochemica! parameters 
of the alloy deposition (overvoltage) with the quantities char- 
acterizing the kinetics of the formation of a new phase (work 
of formation of new nuclei). (In German.) Zur Elektrokristalli- 
sation von Legierungen und zu Ihrer Phasenstruktur. J. 

Polukarow, K. M. Gorbuonova, and W. W. Bondar. Elec- 
trochimica Acta, vy. 1, no. 4, Oct. 1959, p. 358-367 + 1 plate. 


2961 Electrolytic Manufacture of Chemicals From Salt. 
Devoted to the raw materials of the industry, its scale and 
structure in Great Britain and other countries, and the prop- 
erties, methods of transport, and principal applications of the 
products. D. W. E. Hardie. 74 pp. 1959. Oxford University 
Press, New York. (TP255 H2le) 


2962* Cathode Polarization in the Electrodeposition of 
Metals & Alloys. The utility of cathode potential data in 
alloy deposition has been examined in relation to the feasibility 
of codeposition, plate composition and structure, and mutual 
influence of the metals. T. L. Rama Char. Electroplating, v. 
1, no. 5, Sept. 1959, p. 165-169. 
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2963" Equipment of Bright Nickel Plants. J. Loiseau. 
Electroplating, v. 1, no. 5, Sept. 1959, p. 170-171. 


2964* Electrodeposition of Metals From Aqueous Fluo- 
ride Solutions. Pertinent literature is referenced for Ni, Nb, 
pt, K, Pa, Re, and Rh. A. N. Kappanna and E, R. Talaty. 
Electroplating, v. 1, no. 5, Sept. 1959, p. 172-176. 


2965* 
its applications. Indra Sanghi. Electroplating, v. 1, 
Sept. 1959, p. 177-178. 


Corronizing. A brief discussion of the technique and 
no. 5, 


2966 Automatic Flat Basket Plating. A new method for 
plating delicate parts; although specifically developed for Cu-Sn 
electroplating, the procedure has been successfully applied to 
other metals such as Au, Ag, and Ni. G. J. Marotta. Plating, 
v, 46, Dec. 1959, p. 1359-1363. 


2967 A Literature Review on the Use of Molybdenum as 
an Alloy in Electrodeposits. Janet Z. Briggs and H. W. 
Schultze. Plating, v. 46, Dec. 1959, p. 1370-1376. 


See also: 30426 (surface finish of metals). 


ELECTRONICS 


2968 Doppler Radars for Guidance. Design Techniques 
and Performance. Walter R. Fried. ARS Journal, vy. 29, 
Dec. 1959, p. 957-967. 


2969 Propagation of Band-Limited Noise in a Layered 
Wave Guide. The normal mode solution of the problem of 
the radiation field of a simple harmonic point source in a 
layered wave guide is extended to the case of a band-limited 
noise source. This theory is used to calculate the radiation 
field of a simple harmonic point source and a point noise 
source in shallow water over a thick layer of unconsolidated 
sediments, and the calculations are compared with experimen- 
tal data. The experimental dependence of the acoustical pres- 
sure upon source distance is in agreement with that calculated 
from the theory. C. S. Clay. Acoustical Society of America, 
Journal, v. 31, Nov. 1959, p. 1473-1479. 


2970 An Experimental Transistorized Artificial Larynx. 
A new experimental artificial larynx, which makes use of 
transistors and miniaturized components to provide a voice 
for those who have lost the use of their vocal cords by surgical 
removal or paralysis, is described. The larynx operates by 
introducing a substitute for the sound of the vocal cords into 
the pharyngeal cavity by means of a vibrating driver held 
against the throat. H. L. Barney, F. E. Haworth, and H. K. 
Dunn. Bell System Technical Journal, v. 38, no. 6, Nov. 1959, 
p. 1337-1356. 


2971 Ideal Binary Pulse Transmission by AM and FM. 
In binary pulse transmission by carrier amplitude or frequency 
modulation it is ordinarily desirable, both for efficient band- 
width utilization and for improved performance under adverse 
noise conditions, to use bandpass channels of the minimum 
practicable bandwidth, as determined by considerations of 
intersymbol interference and filter design. E. D. Sunde. Bell 
_ Technical Journal, vy. 38, no. 6, Nov. 1959, p. 1357- 


2972) Gyromagnetic Modes in Waveguide Partially Loaded 
With Ferrite. Analysis is made of all the propagating modes 
of a vanishingly small rectangular waveguide partially filled 
with transversely magnetized ferrite. Each of these modes is 
shown to propagate in only one direction and to tend to be 
lossy. H. Seidel and R. C. Fletcher. Bell System Technical 
Journal, v. 38, no. 6, Nov. 1959, p. 1427-1456. 


2973 Waveguide Bending Design Analysis. Theory of 
Bending and Formulae for Determination of Wall Thick- 
nesses. The art of rectangular tube bending is analyzed, with 
particular attention being given to tube wall thickness varia- 
tions. Effects of these variations on tool design are discussed, 
and methods and formulae for determination of wall distortions 
are presented. F. J. Fuchs, Jr. Bell System Technical Journal, 
v. 38, no. 6, Nov. 1959. p. 1457-1484. 
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2974 Some Design Considerations for High-Frequency 
Transistor Amplifiers. The major problem in the design of 
high-frequency transistor amplifiers is the interaction between 
the output and the input of the amplifier caused by the internal 
feedback of the transistor. This problem is illustrated and the 
two common design approaches to a solution of the problem 
are discussed. D. E. Thomas. Bell System Technical Journal, 
v. 38, no. 6, Nov. 1959, p. 1551-1580. 


2975* Resolving Power of Three Antenna Patterns De- 
rived From the Same Aperture. The band passes according 
to the shape of the spectrum are rectangular, triangular, and 
cosinusoidal for the three patterns, and give resolving powers 
respectively of 1.33, 1.00, and 1.05, in terms of the cutoff 
period. A. E. Covington and Gladys A. Harvey. Canadian 
Journal of Physics, v. 37, Nov. 1959, p. 1216-1229. 


2976 Frontal Perturbation of a Tropospheric Seatter 
Path. A 2-year study of 500 Mc/s radio transmissions over 
an 85-mile path near Ottawa has shown that the signal fading 
rate rises well above the diurnal maximum when the trans- 
mission path is perturbed by a weather front. The fading 
rate reaches a maximum when the upper boundary of the 
frontal zone is 3000 feet above the center of the radio path, 
and the fading rate remains high as long as any part of the 
frontal zone is between the surface and 3000 feet. D. R. Hay 
and G. E. Poaps. Canadian Journal of Physics, v. 37, Nov. 
1959, p. 1272-1282. 


2977 The Use of Iterated Laplace Transformations in the 
Solution of Combined Circuit-Field Problems. By considera- 
tion of a detailed example, the use of iterated Laplace trans- 
formations is shown to be an important technique for the 
solution of combined circuit-field problems, i.e., problems in 
which the simultaneous solution of ordinary and partial differ- 
ential equations is necessary. One- and 2-mesh circuits in which 
eddy currents in a rectangular magnetic core play a significant 
role are analyzed utilizing the iterated transformations. J. H. 
Mulligan, Jr. Communication and Electronics, 1959, no. 45, 
Nov., p. 506-511. 


2978 System Synthesis With the Aid of Digital Com- 
puters. The conventional procedure for designing svstems with 
many physical parameters is discussed and the translation of 
this procedure into digital computer operations is considered. 
It is shown that the determination of the physica! parameters 
for the optimum design of a system is generally equivalent to 
the minimization of a function subject to constraints. J. B. 
Dennis, F. Nease. and R. M. Saunders. Communication 
and Electronics, 1959, no. 45, Nov., p. 512-515. 


2979 The Numerical-Graphical Method in the Design of 
Multiterminal Switching Circuits. A. H. Scheinman. Com- 
munication and Electronics, 1959, no. 45, Nov., p. 515-519. 


2980 Analysis and Design of a Transistor Linear-Delay 
Cireuit. An analysis is presented of the emitter-coupled linear- 
time-delay circuit as well as a svstematic design procedure 
which starts with a practical set of specifications. A range of 
the ratio of maximum-to-minimum pulse width as high as 
several hundred has been obtained as compared with 10 or 20 
obtainable from a similar vacuum-tube circuit. A ratio in excess 
of 30 was obtained with a deviation from linearity of less than 
3%. R. P. Nanavati. Communication and Electronics, 1959, 
no. 45, Nov., p. 577-580. 


2981 Experience With Long-Distance Television Fields 
Used for Retransmission. W. L. Braun. Communication and 
Electronics, 1959, no. 45, Nov., p. 594-596. 


2982 A Transposition System for Carrier Systems Up to 
156 Ke. The BI! design will furnish eight assignments for 
compandored carrier systems in the frequency range up to 
156 ke, or a total of 130 circuits if the pole pairs are used. 
The BI requires a minimum of ten poles per mile fewer, or 
29% less, than the O-! design. Bess M. Kirkland. Communica- 
tion and Electronics, 1959, no. 45, Nov., p. 612-614. 


2983 An Electric Analog of Heat Flow in Power Transist- 
ors. James Reese, W. W. Grannemann, and J. R. Durant. 
Communication and Electronics, 1959, no. 45, Nov., p. 640- 
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2984 An Experimental Study of Detection in Nonstation- 
ary Noise. The performance of a detector operating with non- 
stationary noise was studied experimentally, and some of the 
important effects of such noise on performance were demon- 
strated. Furthermore, for long averaging times, the results 
obtained were shown to be consistent with theory. Thomas 
R. Williams and John B. Thomas. Communication and 
Electronics, 1959, no. 45, Nov., p. 678-682. 


2985* Ferrites for Electromechanical Applications. Flec- 
tromechanical Design, v. 3, no. 11, Nov. 1959, p. 22-31. 


2986 Electron Physics and Technology. Free and bound 
electrons, electronic devices employing space-charge variation. 
electron inertia, microwave devices, special-purpose tubes, ma- 
terials and construction, are discussed in detail. J. Thomson 
and E. B. Callick. 527 pp. 1959. MacMillan, New York. 
(QC721 T38e ) 


2987* Drift Transistor. Equivalent circuits are developed 
starting from a set of parameters derived from the physical 
principles underlying the device. It is shown what approxima- 
tions are possible if limited frequency ranges or large values 
of the drift field are considered. Further simplifications are 
obtained from the introduction of suitably chosen frequency 
parameters. The resulting equivalent circuits appear to be 
simply related to those commonly used for a normal alloy 
transistor. The form is the same and the values of the circuit 
elements can be found by means of a number of multiplying 
factors that depend on the drift field only. These are given 
in graphical form. J. te Winkel. Electronic & Radio Engineer, 
v. 36, Aug. 1959, p. 280-288. 


2988* Transistors in Magnetic Fields. The current amplifi- 
cation factor is measured in the audio-frequency region. Cut-off 
frequency is not materially affected by the magnetic field, which 
contrasts with point-contact transistors in which a shift in the 
cut-off frequency is observed, depending upon the direction 
of the applied transverse field. P. C. Trivedi and G. P. 
Srivastava. Electronic & Radio Engineer, v. 36, Oct. 1959. 
p. 368-370. 


2989* N.T.S.C. Colour-Television Signals. Numerical data 
is given on the average signal excursion of the I and Q signals 
and on the distribution of the momentary levels of the sub- 
carrier amplitude and of the luminance signal. Some measure- 
ments on monochrome signals are included. The measurements 
are discussed briefly and a short description is given of the 
measuring circuits. J. Davidse. Electronic & Radio Engineer, 
v. 36, Oct. 1959, p. 370-376. 


2990* Optimum Tehebycheff Third-Order Filters. An 
analysis is presented to determine the optimum design of a 
Tchebycheft low-pass third-order filter to detect a rectangular 


pulsed signal upon a background of white noise. It is found 
that for a given length of input pulse the signal-to-noise ratio 
in a sample of the output is almo:! independent of the value 
of the filter parameter. H. S. Heaps and L. J. Mason. Elec- 
tronic & Radio Engineer, v. 36, Oct. 1959, p. 388-391. 


2991* Electroluminescent Cell Applications. Experimen- 
tal Investigation. The efficiency of some types of electrolu- 
minescent (El) cells was measured at various frequencies. 
Some oscillator circuits were investigated with negative results. 
The time constants of some photo-conductors were investigated 
theoretically and experimentally. A combination of El-cells and 
hoto-conductors was successfully applied to obtain a demodu- 
aeaeaeiiios circuit. Rolf B. Lechinger and M. J. O. 
Strutt. Electronic & Radio Engineer, v. 36, Nov. 1959, p. 
398-406. 


2992* Photon-Spin Pumping. Problems of optical pump- 
ing, levels and states, the Na atom, the ae ag point, 
pumpec up state are discussed. Electronic & Radio Engineer, 
v. 36, Nov. 1959, p. 407-410. 


2993* Cathode-Coupled Push-Pull Output Stage. A theo- 
retical investigation of the linear operation shows that, as the 
common cathode resistance Rx is increased, the ratio of the 
signal currents in each valve approaches unity and the output 
voltage is almost independent of Rx. This is confirmed exper- 
imentally and measurements of power output and distortion 
are obtained for different values of Rx. Thompson’s method 
of graphical analysis is shown to be applicable to the cathode- 
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a og stage. A. R. Sturley and J. P. Bennett. Electronic & 
Radio Engineer, v. 36, Nov. 1959, p. 410-415. 


2994 An Amplitude Distribution Meter. A nove! kind of 
waveform sampling device has been produced, which permits 
measurements to a resolution of at least 1%, and an account 
of this is followed by a detailed description of the circuits 
associated with it. These provide an instrument suitable for 
measuring amplitude distributions between the ranges of 0-3 
to 30V amplitude and 0-lc/s to 10Mc/s frequency, which 
will display the amplitude distribution plot of waveforms above 
lkc/s minimum frequency. M. Drayson, Electronic Engineer. 
ing, v. 31, Oct. 1959, p. 578-584. 


2995 The Design of Transistor Push-Pull D.C. Convertors, 
There are many methods by which d.c. may be converted 
from low to high voltage using some oscillating device, but 
one of the most efficient methods uses a transistor square wave 
oscillator controlled by a saturating transformer. For such a 
system, design formulae are derived in terms of operating 
parameters. W. L. Stephenson, L. P. Morgan, and T, H, 
Brown, Electronic Engineering, v. 31, Oct. 1959, p. 585-589, 


2996 = An Investigation Into Some Aspects of Diode Quan. 
tizing Circuits. Defines quantization and reviews some past 
work on diode quantizers. Three circuits are compared both 
theoretically and by measurement, and the results presented, 4 
possible application of these circuits is then described. H. V, 
Bell and W. Alexander. Electronic Engineering, v. 31, Oct. 
1959, p. 594-598. 


2997 Approximate Waveform Solutions for Diodes in 
Pulse Circuits. Taking an approximate representation of a 
diode, waveform solutions are obtained for a group of simple 
circuits to which a rectangular, or (in one case) a triangular 
waveform is applied. Certain applications of the results are 
discussed in general terms. D. C. Dillistone. Electronic En- 
gineering, v. 31, Oct. 1959, p. 607-610. 


2998 A Transistor Blocking Oscillator Frequency Divider, 
The frequency divider includes a ‘staircase’ waveform genera- 
tor designed to produce a multiple step waveform in which 
all the voltage increments are equal in amplitude. After a 
prescribed number of steps, the output is used to trigger a 
blocking oscillator which gives a recurrent pulse output at a 
fixed sub-multiple of the input step frequency. The frequency 
divider operates from a source giving a_ sinusoidal output 
waveform which is squared and limited in order to make the 
mode of operation independent of the amplitude of the input 
signal. An output amplifier follows the blocking oscillator. 
Transistors and diodes of readily available types are used 
throughout. F. Butler. Electronic Engineering. vy. 31, Oct. 
1959, p. 611-612. 


2999 Diode Phase-Sensitive Detectors With Load. A 
theoretical investigation of the operation of the simple diode 
push-pull phase-sensitive detector with load is carried out. 
The transfer ratios for the two diodes are found to vary con- 
siderably with the signal. The non-linearity in the output due 
to these variations is evaluated and a table is given from 
which the suitability of a given detector may be judged 
immediately. Experiments confirm quantitatively the theoretical 
results. R. Chidambaram and S. Krishnan, Electronic En- 
gineering, v. 31, Oct. 1959, p. 613-616. 


3000 Compound Semiconductors. Discusses the more im- 
portant parameters governing the behavior of semiconductors. 
These considerations are then applied to the various types 
of semiconducting compound which have so far been studied, 
and values of the mean parameters are quoted. In each type 
of compound, definite trends are observed in the relationship 
between the semiconducting parameters and other physical 
properties. D. A. Wright. Electronic Engineering, v. 31, Nov. 
1959, p. 659-665. 


3001 Materials for Environmental Extremes. I. Tomor- 
row’s Environmental Extremes. I]. Environmental Limits 
of Materials. III. Compatibility of Materials. IV. Mate- 
rials Development Needs. Use of electronic equipment in 
high-speed aircraft, space vehicles and nuclear environments 
is bringing about serious problems of heat, radiation, and 
stress. Research is raising endurance limits of materials like 
structural metals, conductors and magnetic materials; com- 
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ponents such as transducers, semiconductor devices, capacitors, 
resistors. A system approach to guide you in selection of con- 
tacting metals, plating processes, protective coatings, and in- 
sulating materials is given. What is being done to improve 
materials for extreme environments? Measures include: seeking 
high purity in materials, environmental testing of complete 
systems and uniform standards. George Sideris. Electronics, 
y. 32, no. 49, Dec. 4, 1959, p. 81-96. 


3002 Three Approaches to Microminiaturization. Con- 
struction methods for fabricating extremely small electronic 
circuits and components are outlined in detail. Article also 
examines future applications. Rebert Langford. Electronics, 
y. 32, no. 50, Dec. 11, 1959, p. 49-52. 


3003 TWT’s and Paramps for Low-Noise Reception. Re- 
cently developed techniques indicate that there is no theoretical 
limit to the noise reduction that can be achieved with traveling- 
wave tubes. Comparison of TWT’s and parametric amplifiers 
leads to some interesting predictions. D. A. Watkins and G. 
Wade. Electronics, vy. 32, no. 49, Dec. 4, 1959, p. 106-109. 


3004 Optimization of Negative-Impedance Conversion 
Methods of Active RC Synthesis. Negative-impedance con- 
version methods of active RC synthesis lead to networks 
which are highly sensitive to active and passive parameters. 
In most cases, the problem is that of decomposing a _poly- 
nomial with real coefficients into the differences to two 
polynomials with negative real zeros such that the latter two 
polynominals have coefficients which are as small as possible. 
Isaac M. Horowitz. IRE Transactions on Circuit Theory, v. 
CT-6, no. 3, Sept. 1959, p. 296-303. (TK1 In6.6c Vis.) 


3005 DC Design of Resistance Coupled Transistor Logic 
Cireuits. Worst-case dc design equations for resistance coupled 
transistor logic circuits are presented and discussed. A solution 
is chosen in a form which provides for setting switching 
transient times in advance of calculating the de design. All 
constants are discussed, and the algebraic solution is obtained 
for values of the unknown resistors and voltages. W. J. Wray, 
Jr. IRE Transactions on Circuit Theory, v. CT-6, no. 3, Sept. 
1959, p. 304-310. (TK1 In6.6c Vis.) 


3006 Electron Beams in Axially-Symmetric Crossed 
Fields. M-type traveling-wave tubes use electron beams that 
drift in crossed electric and magnetic fields. One such tube, 
the axiotron described by Warnecke and Doehler in 1950, 
used a hollow beam drifting parallel to the tube axis in a radial 
electric field crossed by an azimuthal magnetic field. John 
A. Bradshaw. IRE Transactions on Electron Devices, v. ED-6, 
no. 3, July 1959, p. 257-261. (TK1 In6.6ed Vis. ) 


3007 =Point-Contact Diodes in Terms of p-n Junction 
Theory. A “formed” n-type Ge point-contact diode is qualita- 
tively reminiscent of an idealized model that comprises an 
abrupt hemispherical p-n junction, both regions of which may 
have moderate resistivity, terminated on the inner (p) and 
outer (n) sides by hemispherical ohmic contacts. Robert E. 
Nelson. IRE Transactions on Electron Devices, vy. ED-6, no. 3, 
July 1959, p. 270-277. (TK1 In6.6ed Vis. ) 


3008 The Nesistor. A Semiconductor Negative Resistance 
Device. A semiconductor device similar in principle to the 
injecting-drain-field-effect transistor, having wide ranges of 
controllable negative resistance which can be used in counting, 
flip-flop, amplifying, and oscillator circuits, is described. Robert 
G. Pohl. IRE Transactions on Electron Devices, v. ED-6, no. 
3, July 1959, p. 278-287. (TK1 In6.6ed Vis. ) 


3009 Super-Radiation and Super-Regeneration. The tran- 
sient behavior of a two-level spin system coupled to an 
electric circuit is investigated by using the equations of 
Bloembergen and Pound. The equations are solved, in the 
limit where the circuit ringing time is very short compared 
with all other characteristic times, for two cases: (1) the 
spin-lattice and spin-spin relaxation times both infinite, with 
an externally applied driving field, and (2) the spin-lattice 
relaxation time infinite but the spin-spin relaxation time finite, 
in the absence of an external field. C. Greifinger and 6G. 
Birnbaum. IRE Transactions on Electron Devices, v. ED-6, 
no. 3, July 1959, p. 288-293. (TKI In6.6ed Vis. ) 
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3010 A Low Potential Collector Employing an Asymmet- 
rical Electrode in an Axially-Symmetric Magnetic Field. A 
collector for a beam-type tube with an axial magnetic focusing 
field can be made to operate at a potential near cathode 
potential without returning secondary electrons, if the beam 
is deflected and caused to pass an asymmetrical electrode 
properly positioned in the axially symmetric magnetic focusing 
field. Collection takes place in a region of radial electric 
field. D. A. Dunn, W. R. Luebke, and G. Wada. IRE Transac- 
tions on Electron Devices, v. ED-6, no. 3, July 1959, p. 294- 
296. (TK1 In6.6ed Vis.) 


3011 Thermally-Induced Cracking in the Fabrication of 
Semiconductor Devices. A mode! is developed to describe 
in qualitative terms the stress distribution and mechanics of 
cracking, and the significant variables of the cracking process 
are summarized. The remedial measures which have been 
proposed as solutions to the cracking problem are discussed. 
Theodore C. Taylor. IRE Transactions on Electron Devices, 
v. ED-6, no. 3, July 1959, p. 299-310. (TK1 In6.6ed Vis. ) 


3012 Medium Power High-Speed Germanium Alloy Tran- 
sistors. Units have been designed and produced which exhibit 
a median cutoff frequency of 7 me and a punch-through voltage 
of 70 volts. H. E. Hughes, T. R. Robillard, and R. W. West- 
berg. IRE Transactions on Electron Devices, v. ED-6, no. 3, 
July 1959, p. 311-314. (TK1 In6.6ed Vis. ) 


3013. New Methods for the Measurement of Cathode 
Interface Impedance. Two improved methods for the meas- 
urement of cathode interface impedance have been developed, 
and thei limitations have been analyzed. One of these, the 
complementary network method, is an improvement of a tech- 
nique disclosed at the IRE National Convention in 1952. The 
other is the shunt admittance bridge. H. B. Frost. IRE Trans- 
actions on Electron Devices, v. ED-6, no. 3, July 1959, p. 315- 
321. (TK1 In6.6ed Vis.) 


3014 Maximum Rapidly-Switchable Power Density in 
Junction Triodes. The maximum power density which may 
be switched at (switching time/current gain) quotients com- 
parable to 4rf, is shown to be 10°—4x10° watts/cm* for p-n-p 
Ge transistors. This result is derived first for junction triodes 
in which the collector depletion layer at peak reverse voltage 
lies largely in a collector body of conductivity type opposite 
to that of the base; e.g., diffused base transistors of the mesa 
type. J. M. Early. IRE Transactions on Electron Devices, v. 
ED-6, no. 3, July 1959, p. 322-325. (TK1 In6.6ed Vis.) 


3015 On the Periodic Coupling of Propagating Struc- 
tures. An analysis of two propagating structures periodically 
coupled together, based on a method developed by J. R. Pierce, 
is presented. A periodic structure that supports a backward 
wave may be coupled to a structure that supports a forward 
wave by coupling to alternate cells of the former. N. Rynn. 
IRE Transactions on Electron Devices, v. ED-6, no. 3, July 
1959, p. 325-329. (TK1 In6.6ed Vis. ) 


3016 Some Reactive Effects in Forward Biased Junctions. 
The small-signal equivalent parallel capacity of forward-biased 
semiconductor junctions is strongly dependent on the current. 
At very low currents, the capacity appears to be chiefly due 
to space charge effects. For currents up to approximately 
100ua, the capacity complies with Shockley’s onmaul low- 
level theory. T. E. Firle and O. E. Hayes. IRE Transactions 
on Electron Devices, v. ED-6, no. 3, July 1959, p. 330-334. 
(TKI1 In6.6ed Vis. ) 


3017 The Effects of Electrode Resistance in Electrolu- 
minescent Cells. The effects of electrode resistance on the 
voltage drop, the power dissipation, and the equivalent circuit 
constants of electroluminescent cells have been calculated by 
means of linear transmission line theory. In practice, electro- 
luminescent cells have nonlinear characteristics, which make 
the actual problem very difficult to solve. Henry F. Ivey. IRE 
Transactions on Electron Devices, v. ED-6, no. 3, July 1959, 
p. 335-340. (TK1 In6.6ed Vis. ) 


3018 Semiconductor Diode Amplifiers and Pulse Modula- 
tors. The reverse recovery characteristic of a semiconductor 
diode depends not only on the crystal properties and the 
physical dimensions of the diode, but also on the circuit in 
which it is used. The effects of the circuit parameters, namely, 
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forward current, reverse voltage and reverse loop impedance, 
on the diode recovery characteristics were studied experimen- 
tally on Ge and Si junction diodes. W. H. Ko and F. E. Bram- 
mer. IRE Transactions on Electron Devices, v. ED-6, no. 3, 
July 1959, p. 341-347. (TK1 In6.6ed Vis.) 


3019 Design Theory for the High-Frequency p-n Junction 
Variable Capacitor. One of the more significant uses of the 
p-n junction variable capacitor is as an HF (~> 100 mc) tuning 
element. Structures which have been available have had rather 
low Q at these frequencies. In order to determine the limits 
imposed on Q by the physics of the device, a fundamental 
study has been made of the problems of the HF junction 
capacitor. C. J. Spector. IRE Transactions on Electron De- 
vices, v. ED-6, no. 3, July 1959, p. 347-351. (TK1 In6.6ed 
Vis. ) 


3020 The Radio-Frequency Current Distribution in Bril- 
louin Flow. It has been shown that in an electron beam with 
Brillouin focusing, two pairs of space-charge waves are pos- 
sible. One pair has the peculiar property of having no RF 
charge density in the volume of the beam, with most of the 
current being caused by ripples of the boundary. This paper 
shows that, in the case of modulation by the gridless gap of a 
klystron, it is only these space-charge waves which are excited 
in the electron beam. M. Chodorow and L. T. Zitelli. IRE 
Transactions on Electron Devices, v. ED-6, no. 3, July 1959, 
p. 352-357. (TK1 In6.6ed Vis. ) 


3021 Note on Unique Decipherability. An alphabet of a 
letters, used under the restrictions:(1) messages uniquely de- 
cipherable into words by use of one of the letters as a space 
mark, and (2) words limited to a maximum length of L letters 
is considered. Although imposing these constraints simultane- 
ously may cause a large reduction in the channel capacity of 
the alphabet, neither by itself causes any reduction. E. T. 
Jaynes. IRE Transactions on Information Theory, v. IT-5, no. 
3, Sept. 1959, p. 98-102. (TK1 In6.6it Vis.) 


3022 On the Use of Laguerre Polynomials in Treating 
the Envelope and Phase Components of Narrow-Band 
Gaussian Noise. The joint probability density of the envelo 
of a Gaussian process at two different times is expanded by 
the use of Hardy’s identity into a series involving Laguerre 
polynomials. It is shown how this result may used to 
estimate the cross-correlation function of the output of two 
quite general envelope-distorting filters. Irving S. Reed. IRE 
Transactions on Information Theory, v. IT-5, no. 3, Sept. 
1959, p. 102-105. (TK1 In6.6it Vis.) 


3023 Interchannel Correlation in a Bank of Parallel 
Filters. The correction to the false alarm probability due to 
noise correlation is found to decrease with increasing threshold- 
to-rms-noise ratios. If the filter-separation-to-filter-bandwidth 
ratios are larger than 0.2, it is less than 15 and 0.2% for 
threshold-to-rms-noise ratios exceeding 12 and 14 db, respec- 
tively. The correction to the incorrect dismissal probability, 
which is computed by considering the signal output of three 
contiguous filters, increases with increasing threshold-to-rms- 
noise and signal-to-threshold ratios. J. Galejs and W. Cowan. 
IRE Transactions on Information Theory, v. IT-5, no. 3, Sept. 
1959, p. 106-114. (TK1 In6.6it Vis. ) 


3024 Application of Modular Sequential Circuits to Sin- 
gle Error-Correcting P-Nary Codes. Discusses close-packed 
single error-correcting P-Nary codes, the coding and decoding 
system, the state vector-matrix formulation, generation of 
periodic sequences: Galois theory. T. E. Stern and B. Fried- 
land. IRE Transactions on Information Theory, vy. IT-5, no. 
3, Sept. 1959, p. 114-123. (TK1 In6.6it Vis. ) 


3025 Extremal Coding for Speech Transmission. The 
coder determines the amplitudes and times of successive ex- 
tremes of the signal. This information is decoded at the 
receiver by interpolating a function between extremes so as 
to connect them smoothly and preserve the extremes of the 
original signal in the reconstructed wave. Max V. Mathews. 
IRE Transactions on Information Theory, v. IT-5, no. 3, Sept. 
1959, p. 129-136. (TK1 In6.6it Vis.) 


3026 Communication Techniques for Space Exploration. 
The article shows that space communication is practical and 
that the limitations are those of: (1) external noise, (2) 
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handling an extreme volume of data, (3) certain relativistic 
effects (more distant future), (4) time, and (5) economics 
and money. Communications outside the solar system is pres- 
ently impossible. Eberhardt Rechtin. IRE Transactions on 
Space Electronics and Telemetry, v. SET-5, no. 3, Sept. 1959 
p. 95-98. In6.6r Vis. ) 


3027 A Cireularly Polarized Feed for an Automatic Track. 
ing Telemetry Antenna. The feed discussed is a circular 
waveguide excited by orthogonal probes fed 90° out of phase 
to produce circular polarization. The electrical phase center 
of the feed is shifted around the focal point of the 60-foot- 
diameter paraboloid reflector by rotating a hemispherical 
tapered-dielectric prism at the aperture of the waveguide. 
R. C. Baker. IRE Transactions on Space Electronics and 
Telemetry, v. SET-5, no. 3, Sept. 1959, p. 103-110. (TKI 
In6.6r Vis. ) 


3028 The Dynamic Analysis of the Averaging Type FM 
Discriminator. The dynamic response of an averaging-type 
FM discriminator to a general FM input is analyzed on the 
assumption that the zero crossing of the input signal initiates 
impulses which are applied to a low-pass filter. The boundaries 
between which the output voltage of that filter is varying are 
evaluated. I. Cederbaum and S, Rozenstein. IRE Transactions 
on Space Electronics and Telemetry, vy. SET-5, no. 3, Sept. 
1959, p. 111-117. (TK1 In6.6r Vis. ) 


3029* A Simple Investigation of the Cross-Modulation 
Distortion Arising From the Pulling Effect in a Frequeney- 
Modulated Klystron. Gives a simple theoretical approach to 
the problem of cross-modulation distortion arising from fre- 
quency pulling in, or in direct conjunction with, a frequency- 
modulated klystron. An expression for the distortion spectrum 
relative to the fundamental component is derived, and on the 
basis of this expression a family of curves illustrating the 
severity of the distortion is computed and plotted on a logarith- 
mic scale. D. T. Gjessing. Institution of Electrical Engineers, 
Proceedings, v. 106, pt. B, no. 29, Sept. 1959, p. 473-477. 


3030* Theory and Behaviour of Helix Structures for a 
High-Power Pulsed Travelling-Wave Tube. Describes part 
of an investigation aimed at developing a multi-megawatt 
pulsed traveling-wave tube. To this am | a multistart helix 
structure which may be water cooled has been considered 
both theoretically and experimentally. 6. W. Buckley and 
J. Gunson. Institution of Electrical Engineers, Proceedings, 
v. 106, pt. B, no. 29, Sept. 1959, p. 478-486. 


3031* <A Maulti-Cavity Klystron With Double-Tuned Out- 
put Circuit. An improved bandwidth has been obtained from 
a six-cavity pulsed S-band klystron amplifier by the use of a 
iiolinteand output circuit. The output power was greater than 
2-5 MW over a 6-3% bandwidth when the drive power was 
optimized at each wavelength. H. J. Curnow and L. E, S. 
Mathias. Institution of Electrical Engineers, Proceedings, v. 
106, pt. B, no. 29, Sept. 1959, p. 487-488. 


3032* The Reliability and Life of Impregnated-Paper 
Capacitors. Reference is made to present trends in the encasing 
and hermetic sealing of paper capacitors. Possible ways of 
prolonging capacitor life under d-c stress are considered, and 
measures to eliminate early failures under both d-c and a-c 
stress are discussed. J. P. Pitts. Institution of Electrical En- 


gineers, Proceedings, v. 106, pt. A, no. 29, Oct. 1959, p. 
397-408. 
3033* The Spectral Density of the A.M. Noise in Reflex 


Klystrons. The frequency range of the measurements is 1-100 
ke/s from the signal frequencies, which are 4-7 and 9-3 Ge/s. 
It is shown that the measurement equipment cannot consist of 
a crystal detector immediately followed by a low-frequency 
amplifier because the crystal noise up to about 20 kc/s is greater 
than the klystron noise. To reduce the effect of crystal noise, 
the klystron is frequency modulated and the measurement 
equipment consists of a crystal diode as first detector, an if. 
amplifier, a vacuum diode as second detector, and a selective 
Lf. amplifier. H. Haggblom. Institution of Electrical Engineers, 
Proceedings, v. 106, pt. B, no. 30, Nov. 1959, p. 497-500. 


3034* High-Quality Microphones. Reviews present-day 
practice in the design and operation of high-grade microphones 
used for broadcasting, sound reinforcement, sound recording, 
acoustical measurements, etc. General requirements, basic oper- 
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ating principles and design details are given for typical micro- 
phones of various types. They are classified acoustically into 
omnidirectional and directional categories for the purposes of 
discussion and analysis. M. L. Gayford. Institution of Electrical 
Engineers, Proceedings, v. 106, pt. B, no. 30, Nov. 1959, p. 
501-516. 


3035* An Electron-Trajectory Tracer for Use With the 
Resistance Network Analogue. Describes an instrument for 
direct analogue computation of electron trajectories, a resistance 
network providing the necessary field data. Constructional 
details are given, and results for two typical electrostatic lenses 
are shown and compared with results obtained experimentally. 
Methods for improving accuracy and speed of operation are 
outlined. M. E. Haine and J. Vine. Institution of Electrical 
Engineers, Proceedings, v. 106, pt. B, no. 30, Nov. 1959, p. 
517-527. 


3036* High-Power Television Transmitters for Bands IV 
and VY. To increase the number of channels available for 
television broadcasting, ultra-high-frequency bands (Band IV, 
470-585 Mc/s, and Band V, 610-960 Mc/s) are being utilized. 
The choice of a high-gain klystron output amplifier for a 
10kW transmitter enables a relatively low-power modulated 
amplifier to be used. T. S. Robson and T. M. J. Jaskolski. 
Institution of Electrical Engineers, Proceedings, v. 106, pt. B, 
no. 30, Nov. 1959, p. 528-540. 


3037* The Field Strengths Required for the Reception 
of Television in Bands 1, HI, IV and VY. Examines the 
factors involved in the reception of 405-line television signals 
in the four frequency bands assigned to television broadcasting 
in Europe. G. F. Swann. Institution of Eiectrical Engineers, 
Proceedings, v. 106, pt. B, no. 30, Nov. 1959, p. 541-547. 


3038* Further Studies of the Deviation of Low- and 
Medium-Frequency Ground Waves at a Coast-Line. Devia- 
tion due solely to the change in ground conductivity at the 
boundary and of the magnitude given by theory is small com- 
pared with the larger random directional errors which are 
attributed to ground irregularities, surface obstructions and 
other causes. B. GC. Pressey, G. E. Ashwell, and R. Roberts. 
Institution of Electrical Engineers, Proceedings, v. 106, pt. B, 
no. 30, Nov. 1959, p. 548-554. 


3039* <A Multiple-Direction Universally-Steerable Aerial 
System for H.F. Operation. The system comprises a number 
of omnidirectional unit aerials whose outputs may be brought 
approximately into phase with each other for any desired 
combination of frequency and direction by means of direction- 
control equipment which is basically a high-speed computer. 
D. W. Morris and G. Mitchell. Institution of Electrical En- 
gineers, Proceedings, v. 106, pt. B, no. 30, Nov. 1959, p. 
555-558. 

3040* A Ferrite Boundary-Value Problem in a Rectangu- 
lar Waveguide. Using a published formulation of the equa- 
tions for the reflection of an electromagnetic wave from a 
transversely magnetized ferrite block in a rectangular wave- 
guide, a solution in closed form for the integral equation 
involved is given. A detailed discussion of this solution in a 
certain range of the gyromagnetic parameter follows. Outside 
this range, the published solutions are shown to be faulty, and 
the present solution is also unusable for unknown reasons. 
L, Lewin. Institution of Electrical Engineers, Proceedings, v. 
106, pt. B, no. 30, Nov. 1959, p. 559-563. 


3041 Surface-Dependent Losses in Variable Reactance 
Diodes. Measurements on both p'n and n‘p Ge-alloy junction 
diodes have yielded a diode series equivalent resistance com- 
ponent in excess of the calculated integrated bulk resistance. 
This excess resistance decreased with frequency approximately 
as 1/f. D. E. Sawyer. Journal of Applied Physics, vy. 30, 
Nov. 1959, p. 1689-1691. 


3042) Temperature Dependence and Lifetime in Semicon- 
ductor Junctions. The temperature dependence of a semi- 
conductor p-n junction over a given temperature range can 
be held to a minimum by using material with a minority 
carrier lifetime below a certain maximum value. The first 
order temperature dependence of the junction currents is then 
jaeEg/*kT, rather than iaeEg/kT, over the entire operating 
temperature range. D. A. Jenny and J. J. Wysocki. Journal 
of Applied Physics, v. 30, Nov. 1959, p. 1692-1698. 
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3043 Space Charge Waves in Cylindrical Plasma Columns. 
When a plasma is of finite transverse cross section, space- 
charge waves may propagate even in the absence of a drift 
motion or thermal velocities of the plasma. Waves are found 
to exist at frequencies low compared with the plasma frequency 
as well as waves with oppositely directed phase and group 
velocities (background waves). Measurements of electron 
density have been made using these waves and the results 
are compared with those obtained by other methods, A. W. 
Trivelpiece and R. W. Gould. Journal of Annvlied Physics, 
v. 30, Nov. 1959, p. 1784-1793. 


3044 Light Emission and Noise Studies of Individual 
Microplasmas in Silicon p-n Junctions. At low currents in 
the prebreakdown region of broad area diffused Si p-n junctions 
in which the breakdown is by an avalanche mechanism, only a 
few light-emitting microplasmas are present. These appear in 
succession as the current is increased and the appearance of 
each spot is accompanied by its own set of lennaeniatie 
sdeneiainen current pulses. 4. G. Chynoweth and K. G. 
McKay. Journal of Applied Physics, v. 30, Nov. 1959, p. 
1811-1813. 


3045 Two-Terminal Asymmetrical and Symmetrical Sili- 
con Negative Resistance Switches. By making use of an 
emitter region shorted by a metallic contact to an adjacent 
base region, a new form of p-n-p-n switch is obtained. Several 
new structures are described, including a symmetrical (or ac) 
switch. Typical experimental results on switches which break 
down in the range from 25 to 40v are presented. R. W. 
Aldrich and N. Holonyak, Jr. Journal of Applied Physics, 
v. 30, Nov. 1959, p. 1819-1824. 


3046 Helical Fields. Simple, analytic, helically invariant solu- 
tions of the Laplace equation are given and combined to de- 
scribe the electrostatic field of a charged helix, and of the 
magnetic field of a helical electric current. A flux function 
is introduced for solenoidal helical vector fields, and differentia] 
equations resembling Cauchy-Riemann equations are derived 
for the potential function w and the flux function w. H. 
Poritsky. Journal of Applied Physics, vy. 30, Nov. 1959, p. 
1828-1837. 


3047* Some Experiments on Broad-Band C.W. Power 
Klystrons at X-Band. Describes some experiments at x-band 
to assess the bandwidth capability of a stagger-tuned multi- 
cavity klystron for a C.W. power output of several hundred 
watts. Design philosophy is discussed and it is pointed out 
that the available bandwidth is ultimately limited by the 
maximum electron current density which can be used. This 
in turn depends on the maximum magnetic focusing field 
available. The experiments showed that with a magnetic field 
of 2500 gauss, the bandwidth of a 4-cavity klystron operating 
between 200 and 400w with a power gain of about 25 dB 
and a maximum efficiency of 12% is limited to 1% M. O. 
Bryant and C. P. Lea-Wilson. Journal of Electronics and 
Control, v. 6, no. 6, June 1959, p. 481-498. 


3048* Necessary and Sufficient Trajectory Conditions for 
Dense Electron Beams. W. M. Mueller. Journal of Elec- 
tronics and Control, v. 6, no. 6, June 1959, p. 499-507. 


3049*° Cavity Maser Experiments Using Ruby at S Band. 
A three-level solid-state maser using ruby has been operated 
at frequencies near 3000 Mc/s, using a high-efficiency cavity 
having TEM modes in a rectangular geometry. Two different 
operating points in the @ = 10° to @ = 30° region of the ruby 
spectrum gave maser operation with a pump frequency near 
10,500 Mc/s, although the inversion obtained was a sensitive 
function of the exact operating point. W. S. C. Chang, J. 
Cromack, and A, E. Siegman. Journal of Electronics and 
Control, v. 6, no. 6, June 1959, p. 508-526. 


3050° The Effect of Field Configuration on Gas Dis- 
charge Breakdown in Microwave Cavities at Low Pressure. 
A new regime of high-frequency gas discharge breakdown in 
nonuniform fields at low pressures is predicted on theoretical 
grounds and experimentally confirmed. S. A. Self and H. A. H. 
Boot. Journal of Electronics and Control, v. 6, no. 6, June 
1959, p. 527-547. 


3051* Present State of Art in High Power Traveling-Wave 
Tubes. 1. . with special — on linear beam circuits 
interacting with periodically loaded waveguides. A number of 


interaction circuits are discussed, both for “O” and “M” type 
tubes and areas of advances and future trends are indicated. 
Ervin J. Nalos. Microwave Journal, v. 2, Dec. 1959, p. 31-38. 


3052* A Broadband Antenna Shield and Test Coupler. 
At the lower frequencies, the unit operates basically as a cir- 
cular waveguide. A set of lossless tapered transitions, six inches 
in length, were chosen to adapt the nine-inch cylinder to the 
approximate antenna aperture for the specified higher fre- 
quency bands. Vietor J. Albanese. Microwave Journal, vy. 2, 
Dec. 1959, p. 39-42. 


3053* Impedance Adjustment Effects on Reflex Klystron 
Amplifier Noise. The noise figure varied over a wide range 
as the electronic and circuit impedances were varied. In order 
to have a low noise figure, the circuit impedance must be 
chosen so that the amplifier can stay out of the oscillation 
region of the Rieke diagram. Koryu Ishii. Microwave Journal, 
v. 2, Dec. 1959, p. 43-46. 


3054 Depletion-Layer Photoeffects in Semiconductors. 
The theory of photoconduction through the reverse-biased p-n 
junction in semiconductors is developed without the customary 
assumption that carrier generation in the junction depletion 
layer is negligible. Different from previous theories, the more 
general treatment leads to a voltage dependence of the photo- 
current and its spectral distribution. Wolfgang W. Gartner. 
Physical Review, v. 116, 2nd ser., no. 1, Oct. 1, 1959, p. 84-87. 


3055* On Galvanomagnetic Effects in P-Type Crystals of 
PbTe. Measurements of the magnetoresistance and of the 
planar Hall effect of p-type PbTe crystals; an interpretation 
of the electronic band structure of the crystal. The coefficients 
relating to the galvanomagnetic effects were determined from 
the aaieuahel data. Kisaburo Shogenji. Physical Society 
of Japan, Journal, v. 14, Oct. 1959, p. 1360-1371. 


3056* Electrical Properties of Alkali Antimonides. It has 
been found that antimonides can be classified into two groups, 
i.e., a group which transits from p-type to n-type with succes- 
sive activation, e.g., Na and K antimonides, and a group 
which keeps constantly p-type, e.g., cesium antimonide. Rubi- 
dium antimonide was recognized to be an intermediate com- 
pound lying between these two groups. Shunji Imamura. 
Physical Society of Japan, Journal, vy. 14, Nov. 1959, p. 1491- 
1496. 


3057* Effect of External Illumination on Carrier Life- 
time in Semiconductors. The recombination equations for 
many recombination-center levels in the presence of a steady 
external illumination are formulated. For steady-state case 
these equations can be solved exactly, but transient solutions 
are obtained only for specific cases. Jun’ichi Okada. Physical 
Society of Japan, Journal, vy. 14, Nov. 1959, p. 1550-1557. 


3058* Dynamical Theory of Electron Diffraction in Laue- 
Case. 1. General Theory. A new formulation of the theory 
of electron diffraction for the Laue-case, based upon the matrix 
representation of Niehrs and Wagner, is presented by intro- 
ducing the scattering matrix for an electron elastically scat- 
tered by a plate-like crystal. The intensity and also the inte- 
grated intensity of reflections for thin crystals are computed. 
Fuminori Fujimoto. Physical Society of Japan, Journal, vy. 14, 
Nov. 1959, p. 1558-1568. 


3059 Principles of Cireuit Synthesis. Networks in trans- 
mission and control systems, properties of network functions, 
transmission criteria and approximation, 2-port networks, other 
2-port descriptions, l-port LC networks, the realization of 
lossless 2-ports — Part I and II, topics in the synthesis of band- 
pass, ladders, synthesis of 1l-port RC networks and of RC 
2-ports, synthesis with cascaded constant-R2-ports, with image- 
matched 2-ports, and the scattering matrix are discussed. 
Ernest S. Kuh and Donald O. Pederson. 244 pp. 1959. 
McGraw-Hill, New York. (TK3226 K95p ) 


3060 Solid State Devices. Surveys some of the devices that 
have been made, and in particular those using indium anti- 
monide. I. J. Richmond. Research, y. 12, Oct.-Nov. 1959, p. 
374-380. 

3061* Solution of a Diffraction Problem. I. The Wide 


Double Wedge. Hl. The Narrow Double Wedge. The “wide 
double wedge” may be considered as a perturbation of the 


- 3067* 
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po of diffraction by a single rectangular wedge. The prob- 
em of diffraction by a “narrow double wedge” is investigated, 
Strong reflexion and quasi-static effects are the main features of 
this problem. The asymptotic behavior of the solution is deter. 
mined by the edge singularities. This leads to an approximate 
solution, which seems to be very accurate. H. M. Nussenzveig, 
Royal Society of London, Philosophical Transactions, y, 253 
Ser. A. Mathematical and Physical Sciences, no. 1003, Oct. 15) 
1959, 51 pp. ; 


3062 Transistors. Problems of linear and nonlinear cop- 
ductors; of nonlinear resistive control devices; characteristics of 
Ge and Si; semiconductor diode action; the photo transistor 
and applications; the junction transistor and its applications: 
the point contact transistor and other semiconductor devices are 
discussed, A. C. Gillie. 262 pp. 1959. Prentice-Hall, Engle- 
wood Cliffs, N. J. (TK7872.T73 G4lt) 


See also: 3081 (semiconductor industry survey ). 


ENGINEERING ECONOMICS 


3063* 
dustry. H. H. Liesner. Advancement of Science, v. 
1957, p. 215-227. 


3064 Alloy Steel Market Study. Major industrial markets 
and local industrial areas. 116 pp. 1958. The International 
Nickel Company, Inc., New York. (HD9515 In8a) 


3065 Slag Market Perks Up. U. S. Steel steps up research 
to upgrade slag and uncork new markets as chemical raw ma- 
terial. Chemical and Engineering News, v. 37, no. 48, Nov. 
30, 1959, p. 36-37. 


3066* Economies for the Nuclear Age. Discusses the five 
economic stages which all nations go through, and gives ex- 
amples of each at the present time. Stresses the necessity for aid 
to underdeveloped nations from the United States. Without this 
help, these countries may be swallowed up by world com- 
munism. W. W. Rostow. Harvard Business Review, v. 38, no. 


1, Jan.-Feb. 1960, p. 41-49. 


The European Common Market and British In- 
14, Dec. 


Changing Forces in Industrial Location. Trends 
noted include a continuing tendency to regional self-sufficiency 
growing availability of skills and facilities throughout the na- 
tion, and a very slow convergence of wage levels. Benjamin 
Chinitz and Raymond Vernon, Harvard Business Review, vy. 
38, no. 1, Jan.-Feb. 1960, p. 126-136. 


3068* The 1960 Site Selection Handbook and Plant Loca- 
tion Guide. Includes general introduction, the registered com- 
munity audit, bibliography, and geographical listings of de- 
velopment groups. Industrial Development, vy. 128, no. 11, Oct. 
1959, p. 81 + 123 pages. 

3069* Geography of Industrial Costs. A very important 
factor to be taken into consideration in plant location planning 
is how geography can affect the cost of both manufacturing and 
distribution operations. Explains some of the approaches to 
make in determining the geography of industrial costs. Joseph 
A, Russell. Industrial Development, vy. 128, no. 12, Nov. 1959, 
p. 6-10. 


3070* ‘Hardboiled Economics’ Guide Dupont in_ the 
Selection of Sites for Plants. The Du Pont Company's senior 
engineer says, “We approach the problem of the site selection 
with the firm belief that it is one of the most critical decisions 
that industrial management has to make in considering a new 
plant.” F. E. LeVan. Industrial Development, y. 128, no. 13, 
Dec. 1959, p. 6-10. 


3071* Industry’s Stake in Water Conservation. Since 
estimates forecast a tremendous increase in demand for water in 
the future, industry must learn to use water as economically a 

efficiently as other raw materials are used. R. M. Critchfield. 
Industrial Medicine and Surgery, v. 28, Nov. 1959, p. 504-506. 


3072* The Need for Water Conservation Industry's View- 
point. The main goal to aim for in the development of com- 
munities through industrial expansion is the fitting of the over- 
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long-range needs of industry and of the community to the 
W. H. Schuette. Industrial Medicine and 
Surgery, v. 28, Nov. 1959, p. 507-510. 


3073 Interindustry Economies. Presents a unified discussion 
of inter-industry techniques and their empirical applications. 
The main concern is with the substantive conclusions about the 
structure and performance of an economy that can be derived 
using the inter-industry approach. Stresses theoretical models 
that appear best suited to the analysis of policy problems and 
that use existing statistical materials. Hollis B. Chenery and 
Paul G. Clark. 345 pp. 1959. John Wiley & Sons, New York. 
(HB99 C42i) 


3074 Experts Build Case for Higher Depreciation Rates. 
Faster plant and equipment writeofts will stem inflation and 
industrial obsolescence. Iron Age, v. 184, no, 24, Dec. 10, 1959, 
p. 61-63. 


3075 How to Get More for Your Metalworking Dollar. 
An Iron Age Special Report to Management. Iron Age, v. 184, 
no. 24, Dec. 10, 1959, p. 93-108. 


3076 A Major Advance in Plant and Equipment Spending 
for 1960. An Iron Age special report to management. Iron Age, 
y. 184, no. 25, Dec. 17, 1959, p. 137-144. 


3077 Coke and By-Products in 1958. Based on information 
or quoted from Mineral Market Report M.M.S. 2924 dated 
June, 1959 and Quarterly Natural Gas Report No. 31, dated 
April 8, 1959. I. FE. Madsen. Iron and Steel Engineer, v. 36, 
Dec. 1959, p. 133-1358. 


3078 =Products Seouts—Idea Brokers for Industry. To 
bring ideas and companies together, a modern kind of match- 
maker is at the service of U. S. industry: the new-product scout. 
Management Review, v. 48, Dec. 1959, p. 33-35. 


3079* Copper Industry—Review and Outlook. All signs 
indicate that there will be a favorable demand for Cu and Cu- 
base alloy mill and foundry products in all consuming industries. 
E. J. Talbert. Metals, v. 30, no. 5, Nov. 1959, p. 9-10. 


3080 =Fluorspar and the Industrial Minerals. A comparison 
of recent developments in the minerals industry and the 1952 
findings of the President's Materials Policy Commission. Ray- 
mond B. Ladoo, Mining Engineering, v. 11, Nov. 1959, p. 
1123-1129. 


3081 M/R Surveys the Exploding Semiconductor In- 
dustry. Already a half-billion-dollar-a-year business, forecasts 
indicate the total will double in five years unless imports hit 
defense market. Charles D. LaFond. Missiles and Rockets, vy. 
5, no. 49, Nov. 30, 1959, p. 23-25. 


3082. Organizing for Product Development. Leaders of a 
number of outstanding research and engineering programs 
describe various aspects of the establishment and maintenance 
of new-product programs. 115 pp. 1959. Research and Develop- 
ment Division, American Management Association, Inc., New 


York. (HD69.N4 Am35.60 ) 


See also: 2684 (economics of ball, pebble, and rod mill); 
3109 (economics of coal, oil, and gas); 3188 (the 


fuel cell and the coal industry ). 


FLUID MECHANICS 


3083. Viscous Flow Through Tubes of Multiply Con- 
nected Cross Sections. A new method is proposed for estimating 
the volume flow of a viscous incompressible fluid through a 
cylindrical tube of multiply connected cross section. The method 
brackets the magnitude of the volume flow between upper and 
lower bounds. The essential feature of the method is that the 
calculation of both upper and lower bounds is based upon the 
same approximating function for the velocity distribution. F. A. 

ydon and H. Nuttall. ASME, Transactions, Series E, Journal 
of Applied Mechanics, v. 26, no. 4, Dec. 1959, p. 573-576. 
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3084* Tangential Newtonian Flow in Annuli. lL. Unsteady 
State Velocity Profiles. Il. Steady State Pressure Profiles. 
I. R. B. Bird and C, F. Curtiss. U. R. B. Bird, C. F. 
Curtiss, and W. E. Stewart. Chemical Engineering Science, 
v. 1l, no. 2, Oct. 1959, p. 108-117. 


3085 The Mechanism of Liquid Flow in Packed Columns. 
II. Investigates the mechanism of flow within a packed bed. 
M. B. Sheridan and M. B. Donald, Industrial Chemist, v. 35, 
Oct. 1959, p. 487-491. 


3086*° Entrainment in Turbulent Fluid Jets. Based on an 
observation that the entrained fluid appears to enter the jet at 
right angles, a treatment has been developed which shows that 
the entrainment capacity and various other kinetic parameters 
were merely functions of the jet geometry, the a variable 
factor being the jet angle. M. B. Donald and H. Singer. In- 
stitution of Chemical Engineers, Transactions, vy. 37, no. 5, 
1959, p. 255-267. 


3087* The History of Flow Measurement by Differential 
Pressure. VII. Developments in Differential Producers for 
Flow Measurement. Deals with low-pressure-loss devices mak- 
ing use of streamline curvature, e.g., the Dall Tube, Dall 
Orifice, Dall Pitot, and other special Venturi and Pitot Tubes. 
H. E. Dall, Instrument Engineer, y. 2, no. 8, Oct. 1959, p. 
153-157. 


3088" Flow of a Viseo-Elastic Liquid Near a Stagnation 
Point. Equations of motion for the flow of a visco-elastic 
liquid near a stagnation point, occurring when a stream of 
such a liquid impinges on a wall at right angles to it and 
flows away radially in all directions, have been set up and 
solved by the Karman-Pohlhausen method. S. K. Sharma. 
Physical Society of Japan, Journal, vy. 14, Oct. 1959, p. 1421- 
1425. 


3089 Theory of the Flow in the Magnetic Annular Shock 
Tube. Uses a magnetic field to drive a shock wave through 
an annular region, producing a very high-temperature plasma. 
Nelson H. Kemp and Harry E. Petschek. Physics of Fluids, 
v. 2, no. 6, Nov.-Dec. 1959, p. 599-608. 


3090 Flow of an Incompressible Fluid in a Hydromagnetic 
Capacitor. C. C. Chang and T. S. Lundgren. Physics of 
Fluids, v. 2, no. 6, Nov.-Dec. 1959, p. 627-632. 


3091* Numerical Methods for Studying the Axial-Sym- 
metrical Motion of Ideal Fluids. The incompressible fluid 
studied was bounded by a circular conduit fitted with a 
diaphragm, or by a circular conduit which contained a body, 
symmetrical with respect to a center of symmetry lying on 
the axis of the conduit. Two computation procedures were 
suggested, different from one another with respect to the 
principle involved: the method of the Bessel polynomials and 
the relaxation method. D. Dumitrescu and D. Gh. lonescu. 
Revue de Mécanique Appliquée, vy. 4, no. 3, 1959, p. 429-443. 


3092 The Flow of Matter. Concerns the exact way in which 
a material flows, including solids such as concrete and steel. 
Marcus Reiner. Scientific American, v. 201, no. 6, Dec. 1959, 
p. 122 -+ 9 pages. 


3093 Turbulent Flows and Heat Transfer. The principal 
approaches to the present understanding of turbulent flows are 
presented; consideration is given to both skin friction and the 
interrelated problem of heat transfer. C. C. Lin, editor. vy. V. 
549 pp. 1959. Princeton University Press, Princeton, N. J. 
(TL709 H53) 


3094 Cell-Vacancy Theory of Liquids. Theory is refined 
by spherically symmetrizing the cell density calculated from 
a cell potential which is unsymmetrically perturbed by the 
presence of an adjacent vacant cell instead of first spherically 
symmetrizing the cell potential before constructing the cell 
density as done by Peek and Hill. Abdel S. Said and Frank 
C. Collins. U. S. Air Force, Wright Air Development Center, 
WADC Technical Note 59-154, June 1959, 8 pp. (TL507 
Un3.18t Contin. ) 


3095* Effect of Sudden Water Release on the Reservoir 
Free Outflow Hydrograph. Procedures are given for the com- 
putation of the wave celerities and the new water velocities 
along the reservoir, for the computation of wavefront heights 


and the maximum outflow discharges, and for the determination 
of the fictitious and total inflow hydrograph. Vujica M. Yevdje- 
vich. U. S. National Bureau of Standards, Journal of Research, 
Section B, Mathematics and Mathematical Physics, v. 63B, 
no. 2, Oct.-Dec. 1959, p. 117-120. 


See also: 2710 (flow resistance in pipes and fittings). 


FOOD TECHNOLOGY 


3096* Design of Freeze-Drying Equipment for the Dehy- 
dration of Foodstuffs. W. R. Smithies and T. S. Blakley. 
Food Technology, v. 13, Nov. 1959, p. 610-614. 


3097* Food Engineering for Atomic Submarines. C. M. 
Schoman, Jr. Food Technology, v. 13, Nov. 1959, p. 615-620. 


3098* High-Amylose Corn—Properties and Prospects. A 
progress report. Some indications of possible uses for high- 
amylose starch are given, and those uses related to the field 
of food technology are emphasized. F. R. Senti and R. J. 
Dimler. Food Technology, v. 13, Nov. 1959, p. 663-667. 


3099* Summary Report and Proceedings of the European 
Meeting on the Use of lonizing Radiations for Food Preser- 
vation, Harwell, England, November 1958. Internationa! 
Journal of Applied Radiation and Isotopes, vy. 6, Oct. 1959, 
317 pp. 


3100 Irradiation Effects in Meat. Detection of Amines 
Produced on Irradiation of Beef. The volatile bases in beef 
were studied in an effort to identify the compounds responsible 
for the characteristic unpleasant odor of beef preserved by 
irradiation. Methylamine and ethylamine were identified by 
gas and paper chromatography as the major components of 
the amine fraction, with at least four other amines being 
detected also. Robert E. Burks. Jr.. Evelyn B. Baker, 
Patricia Clark, Jeanette Esslinger, and James C. Lacey, Jr. 
Journal of Agricultural and Food Chemistry, v. 7, Nov. 1959, 
p. 778-782. 


3101 Radiation Processing of Meats. A Time-Temperature 
Relationship for Heat-Enzyme Inactivation of Radiation- 
Sterilized Beef and Pork. Defines the parameters of time 
and temperature—from 140 to 170 F—required for inactivation 
of proteolytic enzymes in 5-megarad irradiated beef and pork 
meats. Charles J. Chiambalero. Dorothy A, Johnson, and 
Maurice P. Drake. Journal of Agricultural and Food Chemistry, 
v. 7, Nov. 1959, p. 782-784. 


3102 Foodstuff Volatiles. Determination of Volatile Com- 
ponents of Foodstuffs. Techniques and Their Application 
to Studies of Irradiated Beef. Charles Merritt, Jr., S. R. 
Bresnick, M. L. Bazinet, J. T. Walsh, and Pio Angelini. 
Journal of Agricultural and Food Chemistry, v. 7, Nov. 1959, 
p. 784-787. 


3103 Protein and Amino Acid Nutrition. Anthony A. 
Albanese, editor. 604 pp. 1959. Academic Press, New York. 
(QP551 All3p) 


See also: 2548 ( production of low-fat milk). 


FUELS AND COMBUSTION 


3104* Investigation of Lignites, Brown and Black Coals 
by Derivative Thermogravimetry. (Jn German.) Uber die 
derivative thermogravimetrische Analyse von Ligniten, Braun- 
und Steinkohlen. Il. M. Weltner. Acta Chimica Academiae 
Scientiarum Hungaricae, v. 21, no. 1, 1959, p. 1-33. 


3105* Study of Properties of Metal-Oxide Catalysts of 
Gasoline Reforming. VI. Reforming of 89.5—126° C 
Gasoline Fraction of the Volga-Ural Group of Petroleums 
on Palladium-Silica-Alumina Catalyst. Some catalysts had 
a high primary aromatizing capacity (up to 40% aromatic 
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hydrocarbons were formed) and a high stability. (In Russian, ) 
Issledovanie svoistv okisno-metallicheskikh katalizatorov reform. 
inga benzinov. VI. Reformirovanie fraktsii s t. kip. 89, 5-]2g° 
Volzhsko-Ural’skikh neftei na palladirovannom aliumosilikate 
Kh. M. Minachev, M. A. Riashchentseva, and N. 1. Shuikin, 
Akademiia Nauk SSSR, Izvestiia Otdelenie Khimicheskikh Nauk 
1959, no. 10, Oct., p. 1813-1817. 


3106 Esso Accelerates Solid Propellant Search. Solid pro. 
pellant research projects are tabulated. Michael Yaffee. Avia. 
tion Week, v. 71, Dec. 14, 1959, p. 68 +- 5 pages. 


3107 Explorations in Cokemaking Research With a Full 
Seale Coke Oven Model. Effects of coal size blends are 
evaluated. A. H. Brisse and J. G. Price. Blast Furnace and 
Steel Plant, v. 47, Dec. 1959, p. 1285-1290. 


3108* Liquid Rocket Propellants. Monopropellants; bipro- 
pellants; free radicals; nuclear energy; and ionic propulsion, 
R. Sandri. Canadian Aeronautical Journal, y. 5, no. 10, Dee. 
1959, p. 409-412. 


3109* The Economie Outlook for Coal, Oil and Gas, 
Bruce C. Netschert. Coal Heat, vy. 76, Nov. 1959, p. 9 + 3 


pages. 


3110* Moisture and Size Effect on Bulk Density of Com- 
pressed Mixtures of Crushed Coal Charged in Coke Ovens, 
G. Odone and F. Ambrosetti. Coke and Gas, y. 21, Noy. 
1959, p. 441 + 5 pages. 


3111* Flame Emissivity and Radiation Effects From Add- 
ing Carbon Black to Liquid Fuels. It was found that flame 
emissivity at a fixed distance from the burner increased in 
approximate proportion to the increase in C:H ratio. In the 
case of fuel oil, it is customary in industrial practice to inject 
the C as near to the burner as possible because of the difficulty 
in keeping more than 6%C by weight in suspension for long 
periods. E. H. Hubbard. Combustion, v. 31, no. 5, Nov. 1959, 
p. 34-38. 


3112* 
Successful. A. G. Arend. Fuel Efficiency, vy. 7, 
p. 37. 


3113 Fuels and Lubricants. Discusses the important fuels, 
including boiler, internal combustion engine, and jet fuels, as 
well as rocket propellents and nuclear fuels. Examines the 
desirable properties of fuels and lubricants, the ASTM tests 
which are used to measure properties, and the interpretation, 
limitation and significance of these tests. M. Popovich and 
Carl Hering. 312 pp. 1959. John Wiley & Sons, New York. 
(TP318 PS8If) 


3114* Advanced Technology Applied to Leak Detection. 
Use of vapor-phase chromatographic separation and broadband 
positive infrared analysis techniques to qualitatively detect 
distinguishing components of natural gas. Irving Deutsch. 
Gas, v. 35, Dec. 1959, p. 66 + 5 pages. 


3115 Nitroparaffins as Potential Engine Fuel. Proposed 
as a class of chemicals for use as fuels to increase the power 
from an engine without an attendant penalty of increasing 
engine size or mechanical complexity. E. S. Starkman, Indus- 
trial and Engineering Chemistry, v. 51, Dec. 1959, p. 1477- 
1480. 


3116* Some Experiences of Coal Grinding Plant Tests 
on a Ring-Ball Mill and a Tube Mill. A. Fitton and R. 
Jackson. Institute of Fuel, Journal, v. 32, Nov. 1959, p. 520- 
529 +- 1 plate. 


3117 Flames and Furnaces. Heat Transfer as a Thermo- 
dynamic Problem. M. W. Thring. Iron & Steel, vy. 32, no. 
12, Nov. 1959, p. 508-512. 


3118 Will Titan Switch to Storable Fuels? Prepackaged 
liquid systems concept profits from advances in Bri fuels 
and oxidizers. John Judge. Missiles and Rockets, y. 5, no. 47, 
Nov. 16, 1959, p. 24-25. 


3119 A Study of Combustion in Supersonic Flow. Steady, 
stable, standing plane and oblique detonations were prod 

for the first time in the laboratory. A new ignition hysteresis 
phenomenon which has important theoretical consequences was 


Industrial Burning of Poor Grade Coal Can Be 
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observed. R. A. Gross. Research, v. 12, Oct.-Nov. 1959, p. 
381-389. 


3120 Adiabatic Flame Temperatures, Combustion Gas 
Compositions, and Expansion Ratios of Combustible Gas 
Mixtures at Various Pressures. William A. Strauss and 
Rudolph Edse. U. S. Air Force, Wright Air Development 
Center, WADC Technical Note 59-49, July 1959, 43 pp. 
(TL507 Un3.18t Contin. ) 


3121 The Bureau of Mines Synthetic Liquid Fuels Pro- 
gram, 1944-55. I. Oil From Coal. U. S. Bureau of Mines 
Report of Investigations 5506, 1959, 306 pp. (TN21 Un3r 
Vis. ) 

3122 Evaluation of Catalysts for Hydrogenating Shale 
Oil. Presents data obtained with 17 different catalysts in 
hydrogenating crude shale oil to gasoline in single-pass oper- 
ation. A method is described for predicting the maximum 
vield of gasoline obtainable. H. C. Carpenter and P. L. Cot- 
tingham. U. S. Bureau of Mines Report of Investigations 
5533, 1959, 29 pp. (TN21 Un3r Vis.) 


3123 Thermodynamical Approach to the Oxidation of 
Propane-Oxygen Mixtures at Constant Temperature and 
Pressure. The development with time of the reaction mC,H, 
4+. nO, in the vicinity of the thermodynamic equilibrium at 
constant temperature and pressure has been examined. (In Rus- 
sian.) Reaktsiia okisleniia smesel propana s kislorodom pri postoi- 
annykh temperature i davlenii s termodinamicheskoTl tochki 
neniia. Kyrille Popoff. Zhurnal Fizicheskot Khimii, v. 33, no. 
10, Oct. 1959, p. 2121-2127. 


3124* A Study of the Ignition of Gases in the Reaction 
Products of a Flame. The delay in ignition has been meas- 
ured by injection of methane, n-butane, iso-octane ( 2,2,4-tri- 
methylpentane) and n-heptane in a flow of air heated both 
electrically and by the heat of the combustion products of a 
diffusion flame to temperatures of 500-1500C at one atm. 
(In Russian.) Issledovanie vosplameneniia gazov v produktakh 
reaktsii plameni. S. M. Kogarko, M. I. Devishev, and V. Ia. 
comet g Zhurnal Fizicheskoi Khimii, v. 33, no. 10, Oct. 
1959, p. 2345-2350. 


See also: 2687 (handling missile fuels); 2707 ( entrained- 
solids, oil-shale retort); 3308 (corrosion from Sin 
fuels); 3540 (coal flotation). 


GEOLOGY, GEOPHYSICS, MINERALOGY, 
AND MINING ENGINEERING 


3125* Problems of Fault Nomenclature. Recommends a 
— committee be appointed to examine this situation and 
ispel ambiguities. John C. Crowell. American Association of 
Petroleum Geologists, Bulletin, v. 43, Nov. 1959, p. 2653-2674. 


3126 Symposium on Concepts of Stratigraphic Classifica- 
tien and Correlation. Consists of nine papers by differen 
authors. American Journal of Science, v. 257, no. 10, Dec. 
1959, p. 673-778. 


3127* Cosmic Examples of Heat Conduction in Very Rare 
Rotating or Expanding Gases. Sydney Chapman. Annales 
de Géophysique, vy. 15, no. 4, 1959, p. 434-444. 


3128* High Ice Forming Powers Due to the Concentra- 
tion of Iron-Works Smokes Above the Ocean. The ice form- 
ing power of air in the Basque country occasionally displays 
very high values which may reach 100 times those normally 
encountered. These high ice forming powers are due to the 
accumulation of terrestrial smokes under conditions suitable 
for their activation or for the preservation of their ice-forming 
activity. They occur when there is a temperature inversion 
near the ground accompanied by slight winds blowing generally 

the sea. (In French.) Hauts pouvoirs glacogénes dus a la 
concentration de fumées sidérurgiques au-dessus de l'océan. 
G. Soulage. Annales de Géophysique, v. 15, no. 4, 1959, 
p. 461-480. 


$129° Relativistic Effects on the Motion of an Artificial 
Earth Satellite. Einstein's field equations, applied in deriving 
the law of motion were used in calculating the revolution of 
the earth. The equations of the motion of the satellite were 
investigated according to the method of the variation of 
elements. Shows that in a large semi-axis, in the eccentricity 
and in the inclination of the orbit towards the equator, the 
secular relativistic perturbations are absent. (In Russian.) Relia- 
tivistskie effekty v dvizhenii iskuzztvennogo sputnika zemli. 
A, F. Bogorodskii. Astronomicheskii Zhurnal, v. 36, no. 5, 
Sept.-Oct. 1959, p. 883-889. 


3130* Seismic Recordings of Large Explosions in South- 
Eastern Australia. Quarry explosions were recorded by selsmo- 
graphs at distances up to 375 km. H. A. Doyle, I. B. Evering- 
ham, and T. K. Hogan. Australian Journal of Physics, vy. 12, 
no. 3, Sept. 1959, p. 222-230. 


3131* Triaxial Gyroscopic Power Stabilizer of a Frame 
Antenna for Aerial Electroprospecting of Minerals. A 
model of a gyroscopic power stabilizer of frame antennas, 
employed for aerial electrovrospecting of minerals is described. 
Gyroscopes from the A II-5 autopilot are employed in the 
gyrostabilizer, one gyroscope operating on each of the three 
axes of stabilization. (In Ukrainian.) Tryvisny! sylovy! girosko- 
pichnyt stabilizator ramochnov! anteny dlva aeroelektrorozvidky 
zemnykh nadr. P. G. Shishkin. Avtomatyka, 1959, no. 3, p. 
64-72. 


3132* The Contents of Space Near the Earth. Discussion 
is restricted to the neighborhood of the earth but not with 
the properties of the earth’s outer atmosphere, magnetic field, 
or other local effects which the earth impresses on space. 
P. M. Millman. Canadian Acronautical Journal, vy. 5, no. 9, 
Nov. 1959, p. 358-362. 


3133* Some Thoughts on the Primal Origin of Proteins. 
A critical examination of an idea elaborated by Pierre Lecompte 
du Noiiy in his book “Human Destiny”. Du Noiiy develops 
the idea that it is possible to show, from statistical theory, that 
protein molecules cannot originate by a spontaneous process. 
Shows that one can raise objections to Du Noiiy’s argument 
and that it need not cause rejection of the idea of the spon- 
taneous origin of life from non-living matter. S. Kirkwood. 
Chemistry in Canada, v. 11, Nov. 1959, p. 66 +- 3 pages. 


3134 New Seismic Technique Simplifies Strip Overburden 
Analysis. Details of the method which measures the overall 
consolidation of subsurface materials, including rock hardness, 
stratification, fracturing, and degree of weathering. Coal Age, 
v. 64, Dec. 1959, p. 102-103. 


3135* On Long Waves in a Stratified, Equatorial Ocean 
Caused by a Travelling Disturbance. Long waves, includin 
Rossby waves and gravity waves, caused by a ican 
disturbance in an equatorial region are discussed by use of a 
theoretical model of a two-layer ocean. Takashi Ichiye. Deep- 
Sea Research, v. 6, no. 1, Oct. 1959, p. 16-37. 


3136* Mechanics of Energy Transport From Sun to 
Earth. Most of the heat received by the Earth is radiant. 
Only recently has interest been directed to the components 
carried by conduction and convection. Sydney Chapman. 
Discovery, v. 20, Nov. 1959, p. 473-475. 


3137* Hydraulic Power Utilized to Rotate Drill String. 
The Hydra Sub, positioned in the drill string just under the 
swivel, can obtain power from the derrick hydraulic system 
or from specially-designed portable units. Drilling, v. 21, Dec. 
1959, p. 121. 


3138* The Physical Principles of Methods for Receiving 
Cosmic Radiation From Outer Space. Shows how detection 
of weak electromagnetic radiation is limited, and what steps 
must be taken in order to reduce this limitation en detection. 
Some methods of reception are discussed for various spectral 
ranges, with emphasis on the manner of putting the basic 
ideas into practice. (In German.) Physikalische Grundlagen der 
Verfahren fiir den Empfang der Weltraum-Radiostrahlung. 
Helmut Happ. ETZ: Electrotechnische Zeitschrift, vy. 80, 
Ausgabe A, no. 22, Nov. 11, 1959, p. 790-793. 
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3139* Readily Extractable Copper in Eruptive Rocks as 
a Guide for Prospecting. Preliminary results suggest that, 
in the vicinity of mineralization, the readily extractable Cu of 
plutonic rocks is from five to ten times greater than that from 
rocks unrelated to mineralization. Harry V. Warren and 
Robert E. Delavault. Economic Geology, v. 54, no. 7, Nov. 
1959, p. 1291-1297. 


3140* Errors in lonosvheric Forecasting. Critical Fre- 
auencies for the E and F, Layers. The error in forecasting 
the m.u.f. for a point-to-point circuit consists of: the error in 
forecasting solar activity and the corresponding vertical-inci- 
dence critical frequency or m.u.f. factor, and the error in 
calculating the m.u.f. for a given set of conditions in the 
ionosphere. C. M. Minnis and G. H. Bazzard. Electronic © 
Radio Engineer, v. 36, Oct. 1959, p. 380-383. 


3141* Frazil Iee. A Review of Its Properties, With a 
Selected Bibliography. Reviews the theory of frazi! ice forma- 
tion and the main factors which cause formations. The method 
of forecasting frazi] ice and the design and remedial consid- 
erations are included. G. P. Williams. Engineering Journal, 
v. 42, Nov. 1959, p. 55-60. 


3142* Tunnel Estimating Improved: Tied to Geology. 
Ground conditions are the key to this new guide. It’s based 
on a study of 99 tunnels, made by the California Department 
of Water Resources. Engineering News-Record, v. 163, no. 25, 
Dec. 17, 1959, p. 64-70. 


3143* The Fiftieth Kelvin Lecture. The International 
Geophysical Year 1957-58. Solar activity, collection of ob- 
served data, emissions from solar flares, meteorology, geomag- 
netism, and other problems are discussed. David Brunt. In- 
stitution of Electrical Engineers, Proceedings, v. 106, pt. B, 
no. 29, Sept. 1959, p. 437-443. - 


3144 Note on the Scratching of Diamond. Assumes that 
a scratched diamond surface fails in tension behind the scratch- 
ing particle. R. H. Wentorf, Jr. Journal of Applied Physics, 
v. 30, Nov. 1959, p. 1765-1768. 


3145* Calculation of the Vertical Distribution of Atmos- 
pheric Ozone. G. F. Walton. Journal of Atmospheric and 
Terrestrial Physics, v. 16, nos. 1/2, Oct. 1959, p. 1-9. 


3146* The Effect of Trail Irregularities on the Inter- 
pretation of Meteor Echoes. A brief discussion on obliquely- 
scattered echoes. A. G. McNamara and D. W. R. McKinley. 
Journal of Atmospheric and Terrestrial Physics, v. 16, nos. 1/2, 
Oct. 1959, p. 156-159. 


3147* Larousse Encyclopedia of Astronomy. It explains, 
demonstrates, illustrates, and clarifies the new astronomical 
discoveries that have revolutionized man’s concept of the 
universe. Lucien Rudaux and G. De Vaucouleurs. 506 pp. 
1959. Prometheus Press, New York. (QB44 RS83atr Ref. ) 


3148* Mine Mechanization in Eastern Tennessee Zinc 
Mines. Johnson Crawford. Mining Congress Journal, vy. 45, 
Dec. 1959, p. 42 +- 3 pages. 


3149 Quantitative Mineralogy as a Guide in Exploration. 
R. J. P. Lyon and W. M. Tuddenham. Mining Engineering, 
v. 1l, Dec. 1959, p. 1233-1237. 


3150 Preparation of Diamond. Describes the salient fea- 
tures of the knowledge obtained so far, rather than a complete 
exposition of diamond formation. H. P. Bovenkerk, F. P. 
Bundy, H. T. Hall, H. M. Strong, and R. H. Wentorf. 
Nature, v. 184, Oct. 10, 1959, p. 1094-1098. 


3151 Density of the Upper Atmosphere From Analysis of 
Satellite Orbits: Further Results. D. G. King-Hele. Nature, 
v. 184, Oct. 24, 1959, p. 1267-1270. 


3152* The Changing Climate. H. H. Lamb. New Scientist, 
v. 6, Oct. 22, 1959, p. 740-744. 


3153 Oceanography 1960-1970. I. Introduction and 
Summary of Recommendations. IJ. Basie Research in 
Oceanography During the Next Ten Years. HII. Ocean 
Resources. V. Artificial Radioactivity in the Marine En- 
vironment. VI. New Research Ships. VII. Engineering 
Needs for Ocean Exploration. VIII. Education and Man- 
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power. X. International Cooperation. XII. Marine S¢. 
ences in the United States—1958. I. 33 pp., IL. 21 pp. In 
30 pp., V. 31 pp., VI. 20 pp., VII. 22 pp., VIIL 3 pp, Xx 
8 pp., XII. 8 pp. 1959. National Academy of Sciences, Wash. 
ington, D. C. (GC3 N21.50 Over. ) 


3154 A Practical Application of Linear Programming jn 
the Mining Industry. The application of linear programming 
to the allocation of coking coals from 28 collieries to seven 
central washeries and blending plants in one N.C.B. area 
K. B. Williams and K. B. Haley. Operational Research 
Quarterly, v. 10, no. 3, Sept. 1959, p. 131-137. 


3155 Modern Well Completion Series. 1. Technical Ad. 
vances in Oil Well Drilling. Ul. Improvements in Well 
Completion Practices. 1. Otto Hammer. U. L. B. Meaders, 
Petroleum Engineer, y. 31, Dec. 1959, p. B60 — 5 pages. 


3156 Measurement of Primary Directions in Extensive 
Air Showers. The abilities of various extensive shower arrays 
to detect possible departures from isotropy of the directions 
of incidence of very high-energy cosmic-ray primaries are 
analyzed. The effects of angular resolution, selectivity of total 
energy and sensitivity to the nature of the primary are dis- 
cussed. A simple method of analyzing variation in ‘intensity 
with declination is given and applied to some recent exper- 
imental results. C. B. A. McCusker. Physical Review, v. 116, 
2nd ser., no. 1, Oct. 1, 1959, p. 177-180. 


3157* A Large Multiplate Cloud Chamber for Cosmic 
Ray Observation. A large multiplate cloud chamber has been 
constructed for the observation of the extensive air showers 
by extremely high energy cosmic radiations. It contains 2] 
sheets of lead plate 1 cm thick each, so that the total thickness 
of the absorber corresponds to about 48 radiation lengths. 
Saburo Miyake, Kensaku Hinotani, Itsuo Katsumata. and 
Tatsunosuke Kaneko. Physical Society of Japan, Journal, y. 
14, Nov. 1959, p. 1471-1474. 


3158* Effect of Frost in Building Materials. V. Natural 
Stones. R.1.L.E.M. International Association of Testing and 
Research Laboratories for Material and Structures, Bulletin No. 
43/44, 1958, p. 1-55. 


3159 Radioisotopes in the Dating of Geological and 
Archaeological Events. A review. The C'* method is described 
together with its application to events up to 70,000 vears old. 
The U-Th-Pb, and Rb*’-Sr**? decay schemes are dis- 
cussed in terms of their application to dating geological events 
which may be millions or even thousands of millions of years 
old. B. J. Giletti and R. St. J. Lambert. Research, vy. 12, 
Oct.-Nov. 1959, p. 368-373. 


3160 Rock to Riches. An historical analysis of the problems 
met and solved during the conversion of an apache-infested 
wilderness into the nation’s largest producer of non-ferrous 
metallic minerals. Charles H. Dunning and Edward H. Pep- 
low, Jr. 406 pp. 1959. Southwest Publishing Co., Phoenix, 
Arizona. (TN24.A6 D92r) 


3161* Reflexion Levels and Coupling Regions in a Hori- 
zontally Stratified lonosphere. The propagation of radio 
waves through a horizontally stratified and slowly varying iono- 
sphere is governed, in the case of oblique incidence, by a 
quartic equation. Ray theory breaks down when two roots of 
this quartic are equal. Values of the plasma frequency, an 
electron collision frequency, which lead to equal roots, are 
determined, and are exhibited in a set of curves. M. L. V. 
Pitteway. Royal Society of London, Philosophical Transactions, 
v. 252, Ser. A, Mathematical and Physical Sciences, no. 1004, 
Oct. 15, 1959, p. 53-66 -+- 2 plates. 


3162* Selected Bibliography of Andalusite, Kyanite Silli- 
manite, Dumortierite Topaz, and Pyrophyllite in the United 
States. Geological Survey Bulletin 1019-N. Contains 566 
references, to December 31, 1958, on geology, mineral syn- 
thesis, geographic occurrence, and technology and uses. Agnes 
B. Grametbaur. p. 973-1046. 1959. Available from the Super- 
intendent of Documents, U. S. Government Printing Ce, 
Washington, D. C. (ZQD 781.86 Un3.3cn Ref.) 


3163 Mining Review. Half Year Ended 30th June, 1957. 
Gypsum at Lake Fowler, and white clay at Birdwood and 
Pine Point near Ardrossan are reported. A small occurrence 
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of magnetic iron ore near Hawker, and a marble deposit near 
Mount Torrens are reported. A number of quartzite and lime- 
stone deposits have been investigated for constructional pur- 

, and the reports are published herein. The use of an 
explosive new to South Australia—ammonium nitrate and fuel 
gil-is covered. South Australia, Department of Mines, Mining 
Review, No. 106, 1959, 120 pp. (TN122.S6 So87.5m Contin. ) 


3164* The Band Structure of the Atmosphere. The 
handed structure can be traced back to convection in heated 
air flows with a curved velocity profile of rather uniform 
direction. Joachim Kuettner. Tellus, v. 2, no. 3, Aug. 1959, 
p. 267-294. 


3165* The Oceanic Thermocline and the Associated Ther- 
mohaline Circulation. Allan Robinson and Henry Stommel, 
Tellus, v. 2, no. 3, Aug. 1959, p. 295-308. 


3166* Evaporation of Boric Acid From Sea Water. Data 
are presented to show that boric acid in sea water has a 
vapor pressure at ordinary temperatures of the sea and, when 
sea water evaporates, boric acid occurs in the condensate of 
the water vapor. It is postulated that, while some of the B 
in the atmosphere can be attributed to the above sources, most 
of the boric acid results from evaporation from the sea. James 
A. Gast and Thomas G. Thompson. Tellus, v. 2, no. 3, Aug. 
1959, p. 344-347. 


3167 Microaerological Investigations of the Lower Kilo- 
meter Layer of the Atmosphere. Deals with the characteris- 
tics of the layer of the atmosphere up to altitudes of 800-1,000 
meters with regard to problems of around-the-clock variations 
and the distribution of temperature, specific humidity, and 
wind velocity at various altitudes. V. A. Devyatova. U. S. 
Atomic Energy Commission, AEC-tr-3799, Oct. 1959, 163 pp. 
(UF767 Un3.lae Contin. ) 


3168 = Nickel-Cobalt-lron-Bearing Deposits in Puerto Rico. 
Prime objective was to appraise the two largest deposits on 
the island. W. L. Heidenreich and B. M. Reynolds. U. S. 
Bureau of Mines Report of Investigations 5532, 1959, 68 pp. 
(TN21 Un3r Vis.) 


3169 Fossils in Washington. Written for nonspecialists, be- 
ginning students, and amateurs in an understandable manner. 
Vaughn E. Livingston, Jr. Washington (State) Division of 
Mines and Geology, Information Circular No. 33, 1959, 35 pp. 
(QE175 W27.5i Contin. ) 


3170 A Symposium on the Sandhill Deep Well, Wood 
County, West Virginia. This first well ever to penetrate all 
the sedimentary rocks in the deep portion of the Appalachian 
Basin, was drilled to a depth of 13,331 feet by the Hope 
Natural Gas Company and others. The 2,868 feet of the core 
recovered from the lower section of the wall, was divided 
longitudinally and made available to specialists in some ten 
State and Federal institutions, for detailed study. Consolidation 
of these reports under one cover was required to tell the 
entire story. West Virginia Geological Survey, Report of Inves- 
tigations No. 18, 182 pp. (QE177 W52.3r Contin. ) 


3171* How New Additives Improve Deep Well Cementing. 
Il. J. O. Woodson and C. L. Fulton. World Oil, v. 149, Dec. 
1959, p. 144 + 11 pages. 


See also: 2835 (ship fouling). 


GRAPHIC ARTS 


3172 Small-Field Chromaticity Discrimination. Color-dis- 
crimination data for 11 well-selected chromaticities were deter- 
mined by a single observer, using a matching method for 
fields subtending (a) 3’ and (b) 4.4°. The data for the large 
field agree fairly well with those previously published. The 
comparable results for the 3’ field are summarized for con- 
venience in the form of a plane uniform chromaticity diagram 
in which the standard CIE coordinate network is curvilinear. 
David L. MacAdam. Optical Society of America, Journal, vy. 
49, Dec. 1959, p. 1143-1146. 
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3173 Photographic Photometry of a Flash Tube Using 
a High-Speed Streak Camera. A high-speed camera developed 
by O’Brien was used for the photographic record. A narrow 
slit illuminated by the Strobolux was imaged on a strip of 
16-mm Super-XX film carried on the inner circumference of a 
drum mounted on the shaft of a vertical motor. When the 
drum was driven at 10,800 rpm, the exposure time on the 
film was 0.236 usec. The film was calibrated by exposin 
a standard lamp through a stepped slit on the same record. 
Gordon G. Milne and Norma D. Miller. Optical Society of 
America, Journal, v. 49, Dec. 1959, p. 1213-1217. 


3174* Experimental Studies of the Mode of Action of 
Sensitizing Impurities in Thin Crystals of Silver Bromide. 
An understanding of the behavior of impurities in silver bro- 
mide as traps for electrons and positive holes, under conditions 
which closely match those of photographic practice, is impor- 
tant in the development of the theory of photographic sensitiv- 
ity. Thin, single crystals of silver bromide, made according to 
the methods of Mitchell and co-workers, appear to present a 
suitable system for the investigation of trapping phenomena. 
W. West and V. 1. Saunders. Photographic Science and En- 
gineering, v. 3, no. 6, Nov.-Dec. 1959, p. 258-267. 


3175* A Correlation of the Chemical Structures of Some 
Triazolopyrimidines With Their Photographic Effects. The 
effects of 12 triazolopyrimidines on the fog and speed stability 
of an experimental silver iodobromide emulsion have been 
determined. The photographic effects have been correlated 
with the chemical structures of these compounds. The be- 
haviors have been interpreted by postulating the formation 
of resonance-stabilized silver salts elected on the grain sur- 
faces. Vaughan C. Chambers. Photographic Science and En- 
gineering, v. 3, no. 6, Nov.-Dec. 1959, p. 268-271. 


3176* Action of Organic Stabilizers on a Photographic 
Emulsion. Certain organic compounds, commonly reported as 
photographic emulsion stabilizers, reduce the rate of sensitiza- 
tion of a medium-speed silver bromoiodide emulsion. When 
added at the beginning of the second digestion, 5-mercapto- 
l-phenyltetrazole had the greatest retarding action of those 
studied. Benzotriazole and 4-hydroxy-6-methyl-1,3,3a,7-tetra- 
zaindene were moderately active while 5-nitrobenzimidazole 
had little effect. Thomas R. Thompson. Photographic Science 
and Engineering, v. 3, no. 6, Nov.-Dec. 1959, p. 272-276. 


3177* Melting Point of Gelatin Gel Containing Chrome 
Alum as a Hardening Reagent. The melting point of gelatin 
gels containing chrome alum is measured under various condi- 
tions of gelatin concentration, chrome alum content, and re- 
action time. The hysteretic effect of the system after addition 
of chrome alum is also investigated in some detail. Marked 
elevation of the melting point is observed for gels obtained 
by cooling soon after the addition of chrome alum, but not 
for gels obtained by cooling at a time long after the addition. 
Mikio Tamura, Michio Kurata, and Kanji Fujita. Photo- 
graphic Science and Engineering, v. 3, no. 6, Nov.-Dec. 1959 


3178* The Quality of Water for Photographic Processing. 
There are no standards for the purity of water required for 
processing photographic materials. The effects of water hard- 
ness, suspended matter, chlorine. chloride, algae, slimes, pH, 
copper, iron, manganese, lead, fluoride, zinc, tin, total salt 
content and sulfide are described. Lloyd E, West. Photographic 
Science and Engineering, v. 3, no. 6, Nov.-Dec. 1959, p. 
283-287. 


3179* Maultiflash Photography. There are many good rea- 
sons why electronic flash —— is especially useful for mul- 
tiple exposure photography: the flash interval can be accurately 
controlled; the initiation time can be precise; the exposure 
time can be controlled: the exact quantity of light can be 
determined. A l-usec flash duration with 1.5 wsec/flash is 
used. Harold E, Edgerton and Frederick E. Barstow. Photo- 
graphic Science and Engineering, v. 3, no. 6, Nov.-Dec. 1959, 
p. 288-291. 


3180* Photosensitive Materials for the Preparation of 
Molded Photosurface Terrain Models. Described are photo- 
sensitive materials that retain sensitivity during a heat molding 
cycle and subsequently can be given photographic exposure 
by orthogonal projection to produce a master negative which 
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can then be used for contact printing on a similarly molded 
material. The master negative stock is silver- 

lide sensitized, and the - material is iron-salt sensitized. 
Harry L. Fichter, Malon H. Dickerson, and R. H. Sprague. 
Photographic Science and Engineering, v. 3, no. 6, Nov.-Dec. 
1959, p. 299-301. 


3181* A Nomograph for Selecting Light Balancing Filters 
for Camera Exposure of Color Films. A nomograph has been 
designed for rapid selection of filters to adjust the spectral 
quality of the illumination to the spectral sensitivity of the film 
for color photography. The nomograph provides for a very 
large number ” ¥ combinations of films and light sources in a 
simple form, permits the easy interpolation of new films, light 
sources, or filters, indicates which filters would nearly satisfy 
when an ideal filter is not available, indicates the general nature 
of abnormal combinations for special effects. C. S. MeCamy. 
Photographic Science and Engineering, v. 3, no. 6, Nov.-Dec. 
1959, p. 302-304. 


3182* A High-Speed Color Negative Film. The new 35 
mm camera film, Eastman Color Negative Film, Type 5250, 
has been designed to replace Eastman Color Negative Film, 
Type 5248. It has a similar structure but is twice as fast as 
the older film. This permits exposures under more difficult 
lighting conditions, or with greater depth of field or more 
economy in set lighting. Processing and printing procedures 
are similar to those for Type 5248. Minor differences in the 
characteristics of the two films which may affect picture 
quality are discussed. Merle L. Dundon and Daan M. Zwick. 
Society of Motion Picture and Television Engineers, Journal, 
v. 68, Nov. 1959, p. 735-738. 


See also: 2834 (litho inks quality control). 


HEAT POWER 


3183* Liquid-Prepack Engines. Simplified design permits 
semi-automated production, eliminates long countdowns, and 
allows storabilitv in extreme environments. S. Peter Kaprielyan 
and John P. Kushnerick. Aircraft and Missiles, v. 2, Nov. 
1959, p. 6-10. 


3184* Practical Considerations of an Ion Propulsion 
System. A number of problems associated with anion propul- 
sion system mav be considered under three main categories: 
ion thrust chambers, propellants, and high specific power gen- 
eration. A. E. Lennert. Applications and Industry, 1959, no. 


45, Nov., p. 326-332. 


3185* Thermal Generation of Electricity and Thermo- 
electric Heat Pumps. The U. S. Navy's interest in this field 
is explained. Bryce D. Inman. Armed Forces Chemical Journal, 
v. 18, no. 6, Nov.-Dec. 1959, p. 20-21. 


3186* Considerations in the Development of High Energy 
Solid Propellants. Evan C. Noonan. Armed Forces Chemical 
Journal, v. 13, no. 6, Nov.-Dec. 1959, p. 26 -- 2 pages. 


3187* Engines. New British V-cight units, two with part- 
spherical combustion chambers; extended use of Al; rising 
power outputs and compression ratios. Automobile Engineer, 
v. 49, Nov. 1959, p. 448-461. 


3188 Fuel Cell Prospects and Coal. Predicts no challenge 
to coal industry before 1970. W. A. Raleigh, Jr. Coal Age, v. 
64, Dec. 1959, p. 74-77. 


3189* The Practical Application of Steam Turbo-Alterna- 
tor Control Gear. Il. A. C. Valentine. Coke and Gas, v. 21, 
Nov. 1959, p. 476 + 4 pages. 


3190* Pressure-Jet Oil Burners for Boiler Use. The use 
of model techniques and the performance of some types of 
burner are discussed and an indication is given of the impor- 
tance of aerodynamics in the boiler furnace as a whole. A. M. 
Brown. Combustion, v. 31, no. 6, Dec. 1959, p. 34-42. 


3191* Starting With Air Motors. Reduction in weight and 
cost for diesel trucks and other equipment with a source of 
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compressed air. A. G. Ringer. Diesel Power, v. 37, Dec. 1959 
p. 25-26. R 


3192* Free-Piston Gas Turbine Draught. Concerned with 
the utilization of the exhaust gas from the gas turbine as 
combustion air for a boiler where special considerations apply. 
S. B. Jackson. Engineer. vy. 208, Nov. 27, 1959, p. 692-696. 


3193 The Chemical Industry—A Nuclear Future? [J], 
Nuclear Engineering. Faces the detailed problems of reactor 
control, heat removal, and radiation protection with the “critical 
mass”. W. R. Tomlinson, Jr. Industrial and Engineering 
Chemistry, v. 51, Dec. 1959, p. 1435-1440. 


3194 Materials for 1200 F/5000 Psi. Robert J. Fabian. 
Materials in Design Engineering, v. 50, Dec. 1959, p. 87-90, 


3195* British Proposals for Nuclear Marine Propulsion, 
J. R. Finniecome. Mechanical World and Engineering Record. 
v. 139, Oct. 1959, p. 442-446. 


3196 AF Pushing for Big Solids. Industry is expecting 
decision soon on feasibility contract for developing one-million- 
pound-thrust booster. Jay Holmes. Missiles and Rockets, y, 5, 
no. 49, Nov. 30, 1959, p. 21-22. 


3197 Rocket Propulsion. Reviews recent developments. 
W. B. Littler. Nature, v. 184, Oct. 24, 1959, p. 1264-1267. 


3198* Looking at Diesel Combustion. Direct evidence of 
what goes on in the combustion chambers of diesel engines js 
being obtained by a program of high-speed color photography. 
John G. G. Hempson and W. M. Scott. New Scientist, y. 6. 
Dec. 3, 1959, p. 1134-1137. 


3199* Diesels Are Trying for Passenger-Car Market, (il 
and Gas Journal, v. 57, no. 52, Dec. 21, 1959, p. 56-57. 


3200* A Rotary Gas Fired Engine. F. Vinton Long. Pipe 
Line News, v. 31, Dec. 1959, p. 33-35. 


3201 That Curtiss-Wright Announcement—Germans Now 
Strip Some Mystery From Rotary Engine; Detroit Professes 
Little Interest. Product Engineering, v. 30, no. 53, Dec. 28, 
1959, p. 17-19. 


3202 Direct Power Conversion: I. General Comments. 
Direct power conversion from the point of view of providing 
energy for space vehicles. J. H. Huth. Rand Corporation, 
Report P-1524, Oct. 21, 1958, 10 pp. (T13 R15r Contin.) 


3203 A Review of Available Information on Corrosion 
and Deposits in Coal- and Oil-Fired Boilers and Gas Tur- 
bines. A report of the ASME Research Committee on corrosion 
and deposits from combustion gases. H. W. Nelson. et al. 198 
pp. 1959. The American Society of Mechanical Engineers, 
New York. (TJ390 B32r) 


3204 General Introduction. Presents a critical summary of 
all available information concerning the factors that influence 
deposition of solids and cause corrosion of metal on the gas 
side of boilers and in gas turbines, and to define further re- 
search needed to increase knowledge of deposition and corro- 
sion, the better to prevent them. B. A. Landry. Paper from 
“A Review of Available Information on Corrosion and Deposits 
in Coal- and Oil-Fired Boilers and Gas Turbines”, p. 1-6, 
1959. The American Society of Mechanical Engineers, New 
York. (TJ390 B32r) 


3205 Mineral Constituents in Coal and in Heavy Fuel Oil 
and Their Behavior During Combustion. I. Mineral Con- 
stituents in Coal and Their Behavior During Combustion. 
II. Ash-Forming Constituents in Heavy Fuel Oil and Their 
Behavior During Combustion. Mineral matter in coal! is de- 
rived from inorganic materials originally introduced as: constitu- 
ents of the vegetation from which the coal is derived, detrital 
matter which was blown, washed, or settled into the deposit, 
and crystalline deposits from percolating ground waters. It 
consists mainly of shales, clay materials, sulfides and sulfates, 
and carbonates. A large number of ash-forming compounds are 
found in residual oils, but many are present only in trace 
quantities. The ash of some heavy oils is characterized by 
relatively high amounts of alkali, V, and N compounds. H. ¥. 
Nelson. Paper from “A Review of Available Information on 
Corrosion and Deposits in Coal- and Oil-Fired Boilers and 


| 
i 
d 
ol 
of 
in 
Y 
3: 
te 
di 
| 
Te 
co 
mi 
Ki 
Ce 
Tu 
cal 
32 
Su 
its 
for 
M 
Co 
Me 
32 
Jai 
Au 
| 
Ste 
1 
AN 
You 
tect 
195: 
321 
sear 
NO, 


Gas Turbines”, p. 7-43, 1959. The American Society of Mechan- 
ical Engineers, New York. (TJ390 B32r) 


3206 Oxides of Sulfur in Boilers and Gas Turbines. Both 
coals and residual oils contain S, and in the course of the 
combustion process the bulk of this S is oxidized to SO». 
Generally, about 5% of the S appears as SOs. Factors which 
can cause the SO; content of the flue gases to be high include: 
a low quantity of fly ash, a moderate amount of excess com- 
bustion air, and high S content of the coal. H. H. Krause. 
Paper from “A Review of Available Information on Corrosion 
and Deposits in Coal- and Oil-Fired Boilers and Gas Turbines”, 
p. 44-77, 1959. The American Society of Mechanical En- 
gineers, New York. (TJ390 B32r) 


3207 The Physical Aspects of Deposition in Boiler and 
Gas-Turbine Systems. The motion of particles in the gas 
stream leads to particle collisions, thus playing an important 
part in the growth or break-up processes of depositions. The 
physical mechanisms leading to particle motion are molecular 
diffusion, Brownian motion, and turbulent diffusion. Which 
of the above mechanisms controls particle movement depends 
on the size of the particle and on the pressure and temperature 
of the gases. E. W. Ungar and A, A. Putnam. Paper from 
“A Review of Available Information on Corrosion and Deposits 
in Coal- and Oil-Fired Boilers and Gas Turbines”, p. 78-98, 
1959. The American Society of Mechanical Engineers, New 
York. (TJ390 B32r ) 


3208 External Deposits in Boilers and Gas Turbines. At- 
tempts to overcome deposition in oil-fired systems have been 
directed toward forming high-melting ash constituents by com- 
bustion control and the use of additives, both solid and liquid. 
Limited experiments with incomplete combustion to maintain 
reducing conditions have shown promise. Solid additives com- 
prising compounds of Mg, Ca, Al, and Si have been the most 
successful in combating deposits, although desalting procedures 
combined with the addition of water-soluble salts have per- 
mitted successful operation of oil-fired gas turbines. H. H. 
Krause. Paper from “A Review of Available Information on 
Corrosion and Deposits in Coal- and Oil-Fired Boilers and Gas 
Turbines”, p. 99-151, 1959. The American Society of Mechani- 
cal Engineers, New York. (TJ390 B32r) 


3209 The Removal of Solids From Combustion Gases. 
Summarizes information concerning the erosive effect of fly ash, 
its role in air-heater deposits and corrosion, and the per- 
formance characteristics of fly-ash-collecting systems. J. D. 
Hummell. Paper from “A Review of Available Information on 
Corrosion and Deposits in Coal- and Oil-Fired Boilers and Gas 
Turbines”, p. 185-198, 1959. The American Society of 
Mechanical Engineers, New York. (TJ390 B32r) 


3210 ~The Effect of Vertical Flight on Powerplant Design. 
James A. O'Malley, Jr. and Arthur M. Jackes. Society of 
Automotive Engineers, Preprint G4T, 1959, 16 pp. 


3211 Chemical Propulsion: State of the Art. Kurt R. 
Stehling. Space / Aeronautics, v. 32, no. 6, Dec. 1959, p. 42-46. 


See also: 3112 (power from low-grade caal); 3119 (com- 
bustion in supersonic flow). 


INFORMATION—PREPARATION 
AND DISSEMINATION 


3212. Which Communications Methods Are “Best” for 
Your Company? A special report prepared by the editors to 
acquaint executives with the entire spectrum of communications 
techniques. Albert J. Escher. American Business, v. 29, Dec. 
959, p. 9-16. 


8213. New Tools for Easing the Burden of Historical Re- 
search. Brief descriptions of machines available for literature 
searching. Jesse H. Shera. American Documentation, vy. 10, 
no. 4, Oct. 1959, p. 274-277. 


165a 


3214 A Photo-Magnetic System for Document and In- 
formation Retrieval. Peter James. American Documentation, 
v. 10, no. 4, Oct. 1959, p. 286-295. 


3215 Toward a Procedure for Logically Cataloguing 
Knowledge. Layman E. Allen. American Documentation, vy. 
10, no. 4, Oct. 1959, p. 296-315. 


3216 Building Library Collections. Refers primarily to pub- 
lic-library book selection; however, some useful information 
is included on purchasing and acquisition techniques. Mary 
Duncan Carter and Wallace John Bonk. 259 pp. 1959. The 
Scarecrow Press, New York. (Z689 C24b) 


3217* Experience in the Use of Unit Concept Co-Ordinate 
Indexing Applied to Technical Reports. A. Johnson. Journal 
of Documentation, v. 15, no. 3, Sept. 1959, p. 146-155. 


3218* Preservation of Library Materials in Tropical 
Countries. An historical background lends interest to the 
methods described. Wilfred J. Plumbe. Library Trends, v. 8, 
Oct. 1959, p. 291-306. 


3219 How to Seem to Write as You Talk. Your business 
correspondence will be less stilted and artificial if you try to 
write the way you talk—but it will also be disordered and 
inaccurate. Here are some tips on hitting a happy medium. 


Robert S. Burger. Management Review, v. 48, Dec. 1959, 
p. 12-19. 
3220* Impressions of and Comments on Scientific Libra- 


ries in Australia. Keyes D. Metcalf. Royal Australian Chem- 
ical Institute, Proceedings, v. 26, Oct. 1959, p. 397-400. 


3221 Scientific Russian. A concise description of the struc- 
tural elements of scientific and technical Russian. George E. 
Condoyannis. 225 pp. 1959. John Wiley & Sons, New York. 
(PG2111 C75s) 


3222* All the King’s Horses . . . explains the necessity, 
value, and organization of business archives, and gives an 
excellent selective annotated bibliography on the subject. 
Irene M. Strieby. Special Libraries, vy. 50, no. 9, Nov. 1959, 
p. 425-434. 


3223* Answering Metallurgical Questions by Machine: A 
Progress Report. Describes the present status of the ASM 
mechanized searching project, how much work has been done, 
when commercial service is likely to be available, how it will 
operate, what it can, and what it cannot do. Marjorie R. 
Hyslop. Special Libraries, v. 50, no. 9, Nov. 1959, p. 435-442. 


3224* Some Thoughts on Improved Technical Informa- 
tion Service. Explains what the engineer does and does not 
want from an information service, shows the value of aggres- 
siveness both in collecting and disseminating information, 
evaluates the present usefulness of machine literature search- 
ing, and advocates more research money, for information re- 
trieval. Harry B. Goodwin. Special Libraries, vy. 50, no. 9, 
Nov. 1959, p. 443-446. 


3225* Literature Obsolescence at a British and an Ameri- 
can Aeronautical Library. Compares the interests of American 
and British aeronautical engineers, and forms a similarity of 
obsolescence rate of sactadianis and report literature being 
used. Gordon E. Randall. Special Libraries, vy. 50, no. 9, 
Nov. 1959, p. 447-450. 


3226* The Use of Templates With Punched Cards in the 
Code Indexing of Technical Literature. D. W. Could. 
Special Libraries, v. 50, no. 9, Nov. 1959, p. 451-453. 


3227* Preparation of an Information Bulletin. Cost re 
duction and simplification of the Picatinny Arsenal's Technical 
Information Section Weekly Bulletin have increased its use- 
fulness. Michael A. Costello and Henry V 00s. Special Libraries, 
v. 50, no. 9, Nov. 1959, p. 454-455. 


3228* A Compilation of the Debye or Characteristic Tem- 
peratures for Elements and Compounds. (Bibliography.) 
Covers specific heat, heat capacity, elastic constants, thermo 
dynamic properties, and crystal structure. Ruth H. Lier, com- 
piler, U. S. Atomic Energy Commission, LAMS-2324, June 
1959, 20 pp. (UF767 Un3.1La Contin. ) 
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INSTRUMENTATION 


3229 Tests on Deflection of Flat Oval Bourdon Tubes. 
To fill the gap in knowledge of Bourdon tube deflection data, 
the method and results of tests on 70 varied flat oval Bourdon 
tubes are given. The results are compared with published de- 
sign data. The results are evaluated to determine the function 
of the deflection with respect to geometric parameters. G. 
Kardos. ASME, Transactions, Series D, Somme of Basic En- 
gineering, v. 81, no. 4, Dec. 1959, p. 645-650. 


3230 Electromagnetic Flowmeter Primary Elements. An 
obstructionless flowmeter for electrically conducting liquids is 
described. Tentative design and inspection criteria which were 
found to provide accuracies of + % per cent, or as little as 
+ 0,005 fps pipeline velocity, are set up. A practical threshold 
conductivity of meterable liquids is set at 20 microhms per 
cm, though there is every reason to believe this will be 
drastically cut with further progress. Above this threshold, 
the flow coefficient in the volume-rate equation is shown by 
tests to be independent of the conductivity, of the Reynolds 
number, and of installation conditions. V. P. Head. ASME, 
Transactions, Series D, Journal of Basic Engineering, v. 81, 
no. 4, Dec. 1959, p. 660-668. 


3231 American Vacuum Society, Inc., 1958, Vacuum Sym- 
posium Transactions. Wilfrid G. Matheson, editor. 282 pp. 
1959. Pergamon Press, New York. (QC166 C73v Over.) 


3232 A Simple Formula for the Pressure-Time Depend- 
ence During the Evacuation of Vacuum Systems. Th. Kraus. 
Paper from “American Vacuum Society, Inc., 1958, Vacuum 
Symposium Transactions”, Pergamon Press, New York. 1959, 
p. 38-40. (QC166 C73v Over.) 


3233 Theory of Dissimilar Tubular Seals of Glass, 
Ceramics and Metals for Critical Applications. In vacuum 
equipment, it is frequently necessary to provide dissimilar 
tubular joints which are subjected to high thermal wy 
To obtain reliability a rational design procedure must be fol- 
lowed. This paper presents an analysis of three types of seals 
based upon general shell theory: (1) multiple-graded glass 
seals; (2) Kovar tube of minimum length welded to a high 
expansion metal flange; (3) a so-called ram or crunch seal 
consisting of a ceramic cylinder with metal cylinders of dif- 
ferent thermal expansion forced over the ends. G. Lewin and 
R. Mark. Paper from “American Vacuum Society, Inc., 1958, 
Vacuum Symposium Transactions”. Pergamon Press, New York. 
1959, p. 44-49. (QC166 C73v Over.) 


3234 A Compensated Thermocouple Vacuum Gauge. A 
new thermocouple vacuum gauge has been produced with 
several novel features adding to the convenience and accuracy 
of this type of gauge. The complete gauge consists of a com- 
pensated, pre-calibrated tube and a circuit which automatically 
adjusts the tube supply power. The new features of this unit 
allows direct interchangeability of gauge tubes and high ac- 
curacy in pressure readings. Michael P. Rivera and Rene P. 
Leriche. Paper from “American Vacuum Society, Inc., 1958, 
Vacuum Symposium Transactions”, Pergamon Press, New York. 
1959, p. 118-122. (QC166 C73v Over. ) 


3235 Silica-Glass Helium Leaks as Standards in Leak 
Detection. Discussion of the use of Si-glass He leaks as 
quantitative standards in the detection of leaks with mass- 
spectrometer-type leak detectors. Questions concerning the 
reliability, accuracy of calibration, useful life, and inconsist- 
encies in calibration are discussed. An attempt is made to 
answer some of these questions in the light of experimentation 

rformed. A few hints concerning the care and use of these 
ae are included. Robert H. Work. Paper from “American 
Vacuum Society, Inc., 1958, Vacuum Symposium Transactions”, 
Pergamon Press, New York. 1959, p. 126-128. (QC166 C73v 
Over. ) 


3236 Leak Detection Techniques. Deals with leak detec- 
tion techniques in general and covers mass-spectrometer leak 
detection and halogen leak detection in detail. Various problems 
and methods of leak detection are discussed. Walton E. Briggs, 
Albert C. Jones, and John A. Roberts. Paper from “American 
Vacuum Society, Inc., 1958, Vacuum Symposium Transactions”, 
Pergamon Press, New York. 1959, p. 129-136. (QC166 C73v 
Over. ) 


3237 The Use of Copper Foil Isolation Traps With Ultra. 
High Vacuum Systems. Copper foil isolation traps have been 
used in conjunction with oil-diffusion pumps for many years 
to achieve pressures below 10-9mm Hg. The mechanism where. 
by Cu prevents backstreaming products from reaching the 
vacuum system is not completely understood. Performance 
characteristics of some of the factors important to the trapping 
process have been measured and will be discussed. J, 9. 
Carmichael and W. J. Lange. Paper from “American Vacuum 
Society, Inc., 1958, Vacuum Symposium Transactions”, Per. 
gamon Press, New York. 1959, p. 137-139. (QC166 C73) 
Over. ) 


3238 The Production and Measurement of Ultra-Hi 
Vacuum (10°°—10°'* mm Hg). Methods are 
pressures as low as 10°'*mm Hg in glass systems 
y liquid He trapping and ion pumping. Factors limiting the 
ultimate pressure are discussed. The construction and oper- 
ation of two new types of vacuum gage capable of measurin 
ressures in the range from 10°‘ to 10°‘* mm Hg are described, 
- A. Redhead. Paper from “American Vacuum Society, Inc., 
1958, Vacuum Symposium Transactions, Pergamon Press, New 
York. 1959, p. 148-152. (QC166 C73v Over. ) 


3239 Properties and Behavior of Electronic Ultra-High 
Vacuum Pumps. Data on pump life are presented. The char- 
acteristics of various envelope materials have been investigated, 
resulting in recommendations as to the choice of material 
The effect of the pump envelope in occluding and re-evolving 
gas is discussed. The use of the pump in systems of various 
kinds is described. The development new, large pumps with 
increased pumping speed is Recall Lewis D. Hall, Paper 
from “American Vacuum Society, Inc., 1958, Vacuum Sym- 
posium Transactions”, Pergamon Press, New York. 1959, p. 
158-163. (QC166 C73v Over. ) 


3240 High-Temperature Resistance Furnace for Opera- 

tions at 3000°C. James M. Dickinson. Paper from “American 

Vacuum Society, Inc., 1958, Vacuum Symposium Transactions”, 

= Press, New York. 1959, p. 192-197. (QC166 C73\y 
er. 


3241 Cryopumping for High Vacuum With Low Power. 
Vacuum pumping by low-temperature condensation of the 
contained gas (“cryopumping”) is discussed, with considera- 
tion given to the advantages, limitations, basic physical require- 
ments, and genera] applicability, of this mode of vacuum 
production. A unique, low-density wind-tunnel facility, based 
on large-scale application of cryopumping, is reported; the 
importance of the effect of gas-flow restrictions is indicated; 
and condensing-surtace heat-transfer requirements are consid- 
ered. Bruce M. Bailey and Raymond L. Chuan. Paper from 
“American Vacuum Society, Inc., 1958, Vacuum Symposium 
Transactions”, Pergamon Press, New York. 1959, p. 262-267. 


(QC166 C73v Over.) 


3242 An Electronic Tachometer for Automobiles. An elec- 
trical signal having a fundamental frequency proportional to 
engine speed is obtained from the automobile ignition system. 
A novel circuit, which combines filtering and limiting functions, 
removes undesired oscillations and feeds a fixed amplitude 
square wave to a diode pump frequency measuring circuit 
which is calibrated directly in terms of engine speed. The 
complete circuit is simple, contains no active components and 
is powered by the automobile battery. The calibration is little 
affected by changes in either the battery voltage or ambient 
temperature. M. J. Wright. Electronic Engineering, v. 31, Oct. 
1959, p. 599-602. 


3243 Photochemistry in the Solar Furnace. Use of the 
solar furnace as a light source. Rudolph J. Marcus and Henry 
C. Wohlers. Industrial and Engineering Chemistry, v. 51, Nov. 
1959, p. 1335-1338. 


3244 Millimicron Motion Instrumentation. Basic trans- 
ducer types include the variable reluctance, capacity, strain 
and torsion seismographs. Discussed also are magnification, 
recorders, vaults, and accessories. Jack McElwain and R. C. 
Shopland, Instruments and Control Systems, v. 32, Nov. 1959, 
p. 1688-1691. 


3245 Semi-Automatic Control System for Producing Con- 
stant Cooling Rates. This control system was designed : 
is best suited for cooling, at a constant rate, the metal sample 
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block of a differential thermal analysis apparatus used for 
studying supercooling, melting and solidification phenomena in 
organic materials. The apparatus is also suitable for uniform 
cooling of a smal! water or oil bath. For either application, 
controlled cooling rates of up to about 2 C/min are attainable. 
L. W. Phipps. Journal of Scientific Instruments, vy. 36, Nov. 
1959, p. 449-452. 


3246 Apparatus for Combined Thermal Analysis and 
Dilatometry. An apparatus is described for carrying out simul- 
taneous differential thermal analysis and dilatometry on small 
metallic samples at temperatures up to 1200C in a vacuum. 
Automatic temperature control and recording are important 
features of the method, and a discussion of the chief sources 
of error is given. J. H. Pearce and P. G. Mardon. Journal of 
Scientific Instruments, v. 36, Nov. 1959, p. 457-460. 


3247 Symposium on Particle Size Measurement, June 
1958. Mechanics of fine sieving, application of electroformed 
precision micromesh sieves, measurement of physical properties 
of cracking catalysts, methods of particle size analysis, devel- 
opments in the hydrometer method as applied to soils, sedi- 
mentation procedures for determining particle size, centrifuge 
sedimentation size analysis, a liquid sedimentation method for 
particle size and others are discussed. 310 pp. 1959. American 
Society for Testing Materials, Philadelphia. (TA406.7 Am35s ) 


3248* A Photoelectric Followup and Recording System, 
and Its Application to Remote Observations of the Beam 
in High-Precision Balances. A device is described which 
permits a significant increase in the frequency of the oscilla- 
tions of the beam of a balance, thereby shortening the interval 
during which upsetting ambient conditions can act. The device 
is a servo-driven photo-electric followup system responding to 
the position-modulated light signal reflected from a mirror 
attached to the balance 12 ft. away from the photocell. Re- 
producibility in observing the position of the light beam is 
0.001 in. or less. H. A. Bowman and L. B. Macurdy. U. S. 
National Bureau of Standards, Journal of Research, Section C, 
Engineering and Instrumentation, vy. 63C, no. 2, Oct.-Dec. 
1959, p. 91-96. 


3249* A Stroboscopic Vibration Analyzer. An instrument 
for studying the amplitude and phase relations which exist in 
complex periodic processes is described in this paper. The 
process treated here is vibration of complicated bodies. The 
motion at each point of interest is detected by a vibration 
pickup. The signal from each pickup is heterodyned with a 
common signal that differs from the vibration frequency by 
a small amount to produce a set of signals at the difference 
frequency. S. Edelman, R. Brooks, S. Saito, E. Jones, and 
E. R. Smith. U. S. National Bureau of Standards, Journal of 
Research, Section C, Engineering and Instrumentation, v. 63C, 
no. 2, Oct.-Dec. 1959, p. 97-103. 


LUBRICATION AND FRICTION 


3250° Position of the Shaft and Friction in a Triple- 
Wedge Bearing. By using an approximation method, the 
position of the shaft and friction are calculated for the standard 
Brown Boveri triple-wedge bearing considering the steady state. 
The forces in the three segments and the maximum pressures 
produced in the oil film are also calculated. Flow in the oil 
film is assumed to be two-dimensional, and the viscosity of 
the oil to be constant. For the calculation, the wedge-shaped 
segments are replaced by equivalent circular segments. The 
results are depicted in the form of curves. From these it is an 
easy matter to determine the quantities which are important 
or the employment of cinleaiiaiens bearings. H. H. Ott. Brown 
Boveri Review, v. 46, no. 7, July 1959, p. 395-406. 


3251 Rolling Friction of a Hard Cylinder Over a Viseo- 
elastic Material. It is found that the rolling friction has a 
maximum at a velocity corresponding to the peak of the relaxa- 
tion time distribution. Both the load required to maintain the 
cylinder at constant depth of indentation and the coefficient of 
friction are dependent on the velocity of rolling. W. D. May, 
E. L. Morris, and D. Atack. Journal of Applied Physics, v. 
30, Nov. 1959, p. 1713-1724. 
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3252 Theory of Rolling Friction for Spheres. A theory of 
rolling friction featuring the importance of elastic hysteresis 
losses is presented. A prediction resulting from the theory is 
that the coefficient of friction for a relatively hard sphere 
rolling on a softer base material should vary with speed so as 
to go through a maximum. D. G. Flom and A, M. Bueche. 
Journal of Applied Physics, v. 30, Nov. 1959, p. 1725-1730. 


3253* High-Temperature Friction and Wear Properties 
of Bonded Solid Lubricant Films Containing Lead Monox- 
ide. Lead-monoxide-base coatings for stainless steel, which are 
effective dry-film lubricants at 1250 F, were formulated. Coat- 
ing thickness influences the lubricating properties of the film. 
A thickness of 0.001 in. on stainless steel provides lower fric- 
tion, lower wear, and longer endurance life than _ thicker 
coatings. In general, conditions such as high sliding velocity, 
or high environmental temperature, which cause the generation 
of high surface temperatures, are beneficial. Improved lubrica- 
tion at high surface temperature is apparently associated with 
the formation of soft lead-monoxide-base glazes on the wear 
tracks. R. L. Johnson and H. E. Sliney. Lubrication Engineer- 
ing, v. 15, Dec. 1959, p. 487 5 pages. 


3254 Lubrication of Corrosion-Resistant Alloys by Mix- 
tures of Halogen-Containing Gases at Temperatures up to 
1200°F. CF.Bre, CFsBr, CHF.Br, and SF. gases were used 
to lubricate Ni- and Co-base alloys at temperatures up to 
1200 F. A hemispherically tipped rider (3/16-in. rad.) under 
a 1200g load slid on a rotating disk at various speeds. A 1:1 
gas blend of CF.Br. and CF;Br was the optimum mixture to 
lubricate Stellite 98M2 sliding on Hastelloy C, and Inconel X 
on Rexalloy 33. Reaction mechanisms in “reactive” gas lubrica- 
tion were used to select suitable metal-gas combinations for 
lubrication systems. Donald H. Buckley and Robert L. John- 
son. U. S. National Aeronautics and Space Administration, 
Technical Note, NASA TN-D-197, Nov. 1959, 29 pp. (TL570 
Un3t Vis.) 


See also: 3113 (fuels and lubricants). 


MECHANICAL ENGINEERING 


3255 Experience in the Use of the Gibson Method of 
Water Measurement for Efficiency Tests of Hydraulic Tur- 
bines. Norman R. Gibson. ASME, Transactions, Series D, 
Journal of Basic Engineering, v. 81, no. 4, Dec. 1959, p. 455- 
487. 


3256 Free Discharge Through a Turbine Distributor, 
Case, and Draft Tube. The experience of discharging water 
freely through the turbine without the runner at the Pelton 
Hydro-Electric Development in Oregon is described, and an 
indication of the discharge coefficient is given. R. A. Suther- 
land, ASME, Transactions, Series D, Journal of Basic Engineer- 
ing, v. 81, no. 4, Dec. 1959, p. 488-492. 


3257 Application of Boundary-Layer Theory in Turbo- 
machinery. Some of the results of a new approach to a 
theoretical and experimental study of flows through cascades. 
H. Schlichting. ASME, Transactions, Series D, Journal of 
Basic Engineering, v. 81, no. 4, Dec. 1959, p. 543-551. 


3258 Radial Equilibrium in Supersonic Compressors. 
The radial equilibrium of flow through nearly radial shock 
waves in supersonic compressors is considered. The most re- 
stricted useful cases for which equilibrium is possible are a 
normal shock in a rotor, an oblique shock in a stator, or a 
normal shock with variable total head in a stator. The equilib- 
rium requirement restricts the range of solutions, but many 
useful ones are still possible. A. G. Hammitt and S, M. Bogdo- 
noff. ASME, Transactions, Series D, Journal of Basic Engi- 
neering, v. 81 no. 4, Dec. 1959, p. 552-558. 


3259 Résumé of the Supersonic-Compressor Research at 
NACA Lewis Laboratory. Each phase of the supersonic- 
compressor program conducted at the NACA Lewis Laboratory 
is reviewed with a discussion of the objectives and results of 
the various experiments and associated analyses. Particular 
emphasis is placed on the state of development at the time 
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the work was done, the advancement resulting due to this 
program, and the association of the several phases of the 
research program. The assembling of all the reference material 
of this program serves as a background for further work in the 
area of supersonic compressors or related fields. Included are 
a few comments on the results of the supersonic-compressor 
research program and of possible future applications. Ward 
W. Wilcox, Edward R. Tysl, and Melvin J. Hartmann. 
ASME, Transactions, Series D, Journal of Basic Engineering, 
v. 81, no. 4, Dec. 1959, p. 559-568. 


3260 Bending and Stretching of Corrugated Diaphragms. 
Solutions of the exact linear elastic-shell equations for all 
stresses and displacements are presented for a typical corru- 
gated-diaphragm shape for three thicknesses varying over a 
9 to 1 range. Results were obtained by numerical integration, 
using an electronic digital computer. The effect of thickness- 
diameter-ratio variation is discussed with respect to both stresses 
and resultants, and peak values needed ir design p ses 
are presented. Circumferential and meridional stresses are found 
to equally important throughout the thickness range 
analyzed. Bending and membrane stresses are likewise equally 
important throughout the range. Peak values in some cases 
occur near the outer rim. Robert F. Dressler. ASME, Trans- 
actions, Series D, Journal of Basic Engineering, v. 81, no. 4, 
Dec. 1959, p. 651-659. 


3261 Stability of Forced Oscillations With Nonlinear Sec- 
ond-Order Terms. The stability of an obtained solution is 
given by its variational equation. The boundary of stability is 
analyzed a both the perturbation and continued fraction 
methods. The amplitude of oscillation with damping terms is 
also determined by the iteration procedure. Chi-Neng Shen. 
ASME, Transactions, Series E, Journal of Applied Mechanics, 
v. 26, no. 4, Dec. 1959, p. 499-502. 


3262 Coupled Torsional and Longitudinal Vibrations of 
a Thin Bar. The effect of pretwist on the natural frequencies 
of oscillations of thin bars is studied. It is found that the 
natural frequencies of oscillations which consist primarily of 
torsional motion may be considerably increased depending upon 
the thinness of the bar, and the amount of pretwist. The 
natural frequencies of oscillations which consist primarily of 
longitudinal motion are not significantly altered. R. C. DiPrima. 
ASME, Transactions, Series E, Journal of Applied Mechanics, 
v. 26, no. 4, Dec. 1959, p. 510-512. 


3263 Nonlinear Creep Deformations of Columns of Rec- 
tangular Cross Section. Creep deformations of columns of 
rectangular cross section are studied for the case of materials 
following the nonlinear low E = (1/E) o -+- dock. The time 
rate of the curvature k of an element of a bar loaded by a 
constant force P and an increasing bending moment M(t) has 
bounds, which depend on P and on the instantaneous values 
of M and M, but not on the history of M. In combination 
with the collocation method, this permits the formulation of 
ordinary differential equations for upper and lower bounds on 
the deformations. H. H. Bleich and O. W. Dillon, Jr. ASME, 
Transactions, Series E, Journal of Applied Mechanics, vy. 26, 
no. 4, Dec. 1959, p. 517-525. 


3264 Forced Vibrations of a Circular Plate. A solution is 
presented for the response of a clamped, circular plate to the 
action of an arbitrarily placed, harmonically oscillating, trans- 
verse, concentrated force. The method may be extended to a 
variety of loading and boundary conditions and can also be 
applied to ring-shaped plates. Herbert Reismann. ASME, 

ransactions, Series E, Journal of Applied Mechanics, v. 26, 
no. 4, Dec. 1959, p. 526-527. 


3265 On the Propagation of Shock Waves in a Nonhomo- 
geneous Elastic Medium. Deals with the propagation of 
shock waves in a nonhomogeneous isotropic plate of infinite 
extent and arbitrary thickness. The plate has a _ transverse 
cylindrical hole at which uniform shearing tractions are sud- 
denly applied and thereafter steadily maintained; the body is 
otherwise free from loading. It is assumed that the shear 
modulus of the material is proportional to an arbitrary—not 
necessarily integral—power of the radial distance from the 
axis of the hole, while no restriction is placed upon the (con- 
tinuous) radial variation of Young’s modulus. Eli Sternberg 
and J. G. Chakravorty. ASME, Transactions, Series E, Journal 
of Applied Mechanics, v. 26, no. 4, Dec. 1959, p. 528-536. 
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3266 The Frequency of Flexural Vibration of Rectangular 
Orthotropic Plates With Clamped or Supported Edges, The 
Rayleigh method, using characteristic beam functions a pro- 
riate to the boundary conditions, is applied to derive psa 
ormulas for the frequencies of vibration of orthotropic plates 
under any combination of clamped or supported edges. R F. 
S. Hearmon. ASME, Transactions, Series E, Journal of Applied 
Mechanics, v. 26, no. 4, Dec. 1959, p. 537-540. 


3267 Axially Symmetric Extensional Vibrations of a Cir. 
cular Disk With a Concentric Hole. A two-dimensional theory 
for high-frequency extensional vibrations of elastic, isotropic 
plates is used to study vibrations of a circular disk with a 
concentric hole. O. G. Gustafsson and T. R. Kane. ASME, 
Transactions, Series E, Journal of Applied Mechanics, vy, %, 
no. 4, Dec. 1959, p. 541-545. 


3268 Stresses in an Ellipsoidal Rotor in a Centrifugal 
Force Field. Contains an exact solution for the stress distriby. 
tion in an elastic ellipsoid rotating about a free axis. The surface 
of the y is free from caer Sms stresses. The stresses are 
expressed with the use of 12 coefficients which have been 
tabulated for 209 ellipsoids of different shapes. General dig- 
grams give the maximum values of stresses as functions of 
two shape ratios. M. A. Goldberg and Michael Sadowsky, 
ASME, Transactions, Series E, Journal of Applied Mechanics, 
v. 26, no. 4, Dec. 1959, p. 549-552. 


3269 Carrying Capacity of Elastic-Plastic Shells With 
Various End Conditions, Under Hydrostatic Compression. 
Considers the influence of the beam-column effect on the 
carrying capacity of hydrostatically loaded elastic-plastic cylin- 
drical shells. Specific problems considered include shells with 
clamped ends, simply supported ends, and a _ combination 
thereof. It is shown that in all cases considered there exist 
two characteristic modes of failure corresponding, respectively, 
to long and short shells where terms “long” and “short” are 
unambiguously defined. Detailed results are presented graphic- 
ally along with general conclusions useful for design purposes. 
Burton Paul. ASME, Transactions, Series E, Journal of Ap- 
plied Mechanics, v. 26, no. 4, Dec. 1959, p. 553-560. 


3270 Extensional Vibrations of Elastic Plates. A system 
of approximate, two-dimensional equations of 
tion of isotropic, elastic plates is derived. The equations take 
into account the coupling between extensional symmetric thick- 
ness-stretch and symmetric thickness-shear modes and also in- 
clude two face-shear modes. The spectrum of frequencies for 
real, imaginary, and complex wave numbers in an infinite plate 
is explored in detail and compared with the corresponding 
solution of the three-dimensional equations. R. D. Mindlin 
and M. A. Medick. ASME, Transactions, Series E, Journal of 
Applied Mechanics, v. 26, no. 4, Dec. 1959, p. 561-569. 


3271 Elastic Flexible Cable in Plane Motion Under Ten- 
sion. The motion and stresses of a non-Hookian elastic flexible 
cable in plane motion under tension are described with four 
simultaneous quasilinear, partial differential equations which 
are totally hyperbolic. The propagation of the longitudinal 
elastic waves and the transverse waves are Pee by the 
four characteristics. Wen-Hsiung Li. ASME, Transactions, 
Series E, Journal of Applied Mechanics, v. 26, no. 4, Dec. 
1959, p. 587-593. 


3272 The Free Vibrations of Grillages. Frequency equa- 
tions and model shapes are derived for the transverse vibrations 
of beam grillages consisting of two sets of equally spaced 
uniform beams, the mass of the beams and associated nati 
being taken as lumped at the nodes. J. P. Ellington and H. 
McCallion. ASME, Transactions, Series E, Journal of Applied 
Mechanics, v. 26, no. 4, Dec. 1959, p. 603-607. 


3273 A Photoelastic Approach to Transient Stress Prob- 
lems Employing Low-Modulus Materials. A simple dynamic 
polariscope is described. A comprehensive study of the be- 
havior of certain photoelastic materials under varying rates 
loading is presented, and some results from experiments on 
struts subjected to axial impact are shown. J. W. Dally, W. F. 
Riley, and A. J. Durelli. ASME, Transactions, Series E, J 

of Applied Mechanics, vy. 26, no. 4, Dec. 1959, p. 613-620. 


3274 Rupture Characteristics of Safety Diaphragms. l- 
stability (maximum pressure) criteria for materials obeying 4 
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parabolic stress-strain law are investigated. Two special solu- 
tions are formulated, accompanied by the instability condition 
obtained from the author’s approximate theory. Bursting pres- 
sure is most accurately predicted by the approximate theory. 
N, A. Weil. ASME, Transactions, Series E, Journal of Applied 
Mechanics, v. 26, no. 4, Dec. 1959, p. 621-624. 


3275 Bending of Isosceles Right Triangular Plates. Two 
methods are presented for the solutions of problems of an 
isosceles right triangular plate bent by arbitrary transverse 
loads. One method makes use of a concentrated diagonal load 
on a square plate. The other uses an antisymmetric load on 
a square plate. A numerical solution is given for the case of 
damped hypotenuse and simply supported legs. A table is 
given indicating how to solve 15 of the possible 18 problems 
in which an edge is free, clamped, or supported. H. J. Fletcher. 
ASME, Transactions, Series E, Journal of Applied Mechanics, 
y. 26, no. 4, Dec. 1959, p. 625-628. 


3276 Developments in the Application of the Grid Method 
to Dynamic Problems. The objective was to develop the 
grid method further for use in dynamic-stress studies. A rubber- 
thread grid network in a low-modulus model material (a ure- 
thane rubber—Hysol 8705) was used in conjunction with a 
microflash light source to record grid distortions and photo- 
elastic fringe patterns in a model subjected to dynamic-loading 
conditions. By considering a strut subjected to axial impact it 
was possible to establish that the static and dynamic values 
of Poisson’s ratio were identical, and the strain-fringe value 
of the material varied with strain rate. 4. J. Durelli, J. W. 
Dally, and W. F. Riley. ASME, Transactions, Series E, Journal 
of Applied Mechanics, v. 26, no. 4, Dec. 1959, p. 629-634. 


3277 Dynamic Plastic Deformations of Simply-Supported 

are Plates. An analysis is given within the framework of 
thin plate theory of the problem of a simply-supported, square 
plate subjected to a uniformly-distributed rectangular pressure 
pulse. All effects due to elastic strain, work-hardening and 
strain-rate are neglected, although some approximate account 
of the two letters may be made. To simplify the analysis 
further, Johansen’s vield criterion is adopted as an approxima- 
tion to Tresca’s. The most important results concern the 
maximum displacement and the total time of motion. Errors 
in these quantities from approximating Tresca’s yield criterion 
are estimated to be about 5%. 4. D. Cox and L. W. Morland. 
Journal of the Mechanics and Physics of Solids, v. 7, no. 4, Oct. 
1959, p. 229-241. 


3278 On the Solution of a Class of Problems in Mem- 
brane Theory of Thin Shells. It is shown that membrane 
stresses in shells of revolution for the class of problems for 
which the normal stress resultants are of the form f(z) cos @ 
and the shear stress resultant is of the form f(z) sin @ admit a 
particularly simple solution in terms of a stress function U 
which has earlier been considered. This fact is illustrated by 
solving the problem of flexure of a cantilever shell, and also 
the problem of a shell with hydrostatic lateral load. The for- 
mulas for the latter case are specialized to the form which 
they assume for an ellipsoidal shell, to enable comparison with 
an earlier solution of this problem. E. Reissner. Journal of the 
Mechanics and Physics of Solids, v. 7, no. 4, Oct. 1959, p. 
242-246. 


3279 Elastic - Plastic Torsion of a  Cireumferentially 
Notehed Bar. Theoretical predictions of angle of twist and 
notch root strain are compared with experimental values. J. B. 
Walsh and A. C. MacKenzie. prt of the Mechanics and 
Physics of Solids, v. 7, no. 4, Oct. 1959, p. 247-257. 


3280 = The Effect of End Conditions on the Dynamic Load- 
ing of Plastic Shells. A circular cylindrical shell of a rigid 
plastic material is uniformly loaded by a radial step pressure 
_ Explicit formulas are obtained for the maximum de- 

ation in the shell as a function of the shell geometry and 
Pressure magnitude. It is found that for moderately long shells 
the deformation is essentially independent of the support con- 
ditions at the end of the shell. P. G. Hodge, Jr. Journal of 

Mechanics and Physics of Solids, v. 7, no. 4, Oct. 1959, 
Pp. 258-263. 


$281 Torsion of Beams Whose Sections Are Bounded by 
Certain Quartie Curves. Cauchy integral methods are applied 
to the torsion of a solid isotropic cylinder whose section is 

by a quartic curve which is the inverse of an ellipse 
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with respect to any point on its major or minor axis. The 
complex torsion function, the torsional rigidity and the shearing 
stresses are explicitly determined in the general case, and 
pies values are found to agree with those already known 
or Booth’s lemniscate and the elliptic limacon. The distribution 
of shearing stress on the boundary is computed in two par- 
ticular examples. W. A. Bassali. Journal of the Mechanics and 
Physics of Solids, v. 7, no. 4, Oct. 1959, p. 272-281. 


3282 Materials for Gaskets, Packings and Seals. What 
materials and forms are available, what fluids they can with- 
stand, how well they resist heat, and how their mechanical 
properties compare. Robert J. Fabian. Materials in Design 
Engineering, v. 50, Dec. 1959, p. 111-126. 


3283 Engineering Design by Digital Computers. Gives 
brief description of the fundamental properties of a digital 
computer, and indicates how these simple properties may be 
utilized in performing complex calculations and simulating 
logical decisions. A tew selected examples, extracted from 
computer programs for the design of electrical plant, are given 
in order to illustrate the techniques employed with computers, 
and the principles are then extended to show how complex 
design procedures may be arranged for automatic calculation. 


B. J. Chalmers. Research, vy. 12, Oct.-Nov. 1959, p. 390-394. 


3284° Proposed Criteria for Defining Load Failure of 
Beams, Floors, and Roof Constructions During Fire Tests. 
J. V. Ryan and A, F. Robertson. U. S. National Bureau of 
Standards, Journal of Research, Section C, Engineering and 
Instrumentation, v. 63C, no. 2, Oct.-Dec. 1959, p. 121-124. 


See also: 3350 (design of castings); 3365 (solution of creep 
problems ). 


METALLURGY 


3285* Cupro-Nickel. Brief discussion of Cu-Ni alloys and 
their applications. E. Voce. Copper, no. 7, Winter 1959, p. 


3286* The World's Hottest Alloys. Ul. The properties of 
Mo, Ta, Nb, Re, Cr, and Pt group metals are discussed relative 
to high-temperature applications. Various cermets are also 
considered. Harry B. Goodwin. Industrial Research, v. 1, no. 
4, Nov.-Dec. 1959, p. 12 + 5 pages. 


3287 Adhesive Bonds Metal Container to Withstand 
Rough Handling. A new metal container, joined by an ad- 
hesive, gives the strength, water-tightness and lightweight con- 
struction that is needed for rugged use. Iron Age, v. 184, no. 
25, Dec. 17, 1959, p. 174-175. 


3288" René 41. New Higher-Strength Nickel-Base Alloy. 
The alloy derives its strength principally from the coherent 
y-prime phase precipitate, Nis(Al, Ti). It is producible in all 
mill forms and can be forged and welded. Yield strength is 
superior to other commercial alloys up to 1400 F; the alloy 
is expected to play an important role in future jet engines and 
space vehicles. R. J. Morris. Metal Progress, vy. 76, no. 6, 
Dec. 1959, p. 67-70. 


3289* What's New in Tungsten Research. Reviews current 
reports presented at a recent research-in-progress conference 
on W cosponsored by the Office of Ordnance Research, U. S. 
Army, and nine other contracting agencies. W. W. Austin. 
Metal Progress, v. 76, no. 6, Dec. 1959, p. 71-75. 


3290* How to Fabricate A-286. A typica! superalloy, A-286, 
has been applied extensively for jet engine components. This 
article records experience in heat treating, forming, machining, 
welding, cleaning, and handling the alloy. L. J. Hull. Metal 
Progress, v. 76, no. 6, Dec. 1959, p. 76-80. 


3291* Magnesium. Recognition Leads to Expanding Mar- 
kets. Engineers are coming up with premium quality castings, 
better surface protection, and improved techniques for forging 
and welding. Confidence in the potential of Mg to move into 
expanding markets as a strongly competitive metal is increas- 
ing. Metal Progress, v. 76, no. 6, Dec. 1959, p. 114-117. 
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3292* An Age Hardening Titanium Alloy. Titanium with 
the proper additions of Al, V, and Cr, remains 100% £8 as it 
solidifies and cools to room temperature. Easily formable in 
this condition, it can be readily age-hardened by heating at 
850 to 950 F. This new alloy offers much promise in aircraft 
applications. V. C. Petersen, H. B. Bomberger, and M. B. 

ordahl. Metal Progress, v. 76, no. 6, Dec. 1959, p. 119-122. 


3293* Preparation, Properties, and Application of Cop- 
per-Chromium Alloys. A detailed study was made of the 
precipitation hardenability, melting, casting, and the properties 
obtainable for the different working states of these alloys. The 
special difficulties in the technical preparation, the modification 
of the properties by cold forming and recrystallization, and 
the effects of Fe, Si, and Ag are indicated. (In German.) Her- 
stellung, Eigenschaften und Verwendung von Kupfer-Chromle- 
gierungen. W. Nielsch. Metail, v. 13, Nov. 1959, p. 1030-1038. 


3294* International Classification of Ferrous Cast Metals. 
The author proposes a system of alloy terminology, retaining 
traditional nomenclature wherever possible. Adalbert Witt- 
moser. Modern Castings, v. 36, Dec. 1959, p. 47-54. 


3295 An Evaluation of the Properties and Behavior of 
Zirconium-Uranium Alloys. Arthur A. Bauer, editor. U. S. 
Atomic Energy Commission, BMI-1350, Sept. 28, 1959, 116 pp. 
( UF767 U3b Contin. ) 


See also: 3064 (alloy steel market study); 3079 (copper 
industry forecast); 3223 (metallurgical information 
center); 3527 (rare metals). 


METALS—CORROSION 


3296 Electric Current Ends Process Corrosion. A new tool 
for corrosion control: anodic metal passivation via impressed 
currents. Practical electric controllers eliminate equipment cor- 
rosion. Chemical Engineering, v. 66, Nov. 30, 1959, p. 112 
2 pages. 


3297 Corrosion Inhibitor Evaluation From Cathodic Po- 
larization Measurements. Investigation indicates that relative 
corrosion rates of iron and steel in systems buffered to a pH 
of 5.0 can be determined from cathodic polarization measure- 
ments in the presence of an oil phase, COs, and commercially 
used amine inhibitors. R. A. Legault and Norman Hacker- 
man. Corrosion, v. 15, Oct. 1959, p. 27-32. 


3298 Mechanisms by Which Ferrous Metals Corrode in 
the Atmosphere. The electrochemical theory of corrosion, by 
which the corrosion of steels in solutions is explained, is used 
to explain the start of atmospheric corrosion on ferrous surfaces. 


C. P. Larrabee. Corrosion, vy. 15, Oct. 1959, p. 36-39. 


3299 Controlling Internal Corrosion of Tank Ships. Some 
of the measures taken by Esso Standard Oil Company to 
control internal corrosion in its tankers are described. These 
include partial and complete cathodic protection, inhibition, 
coatings and combinations of these methods. Some of the 
economics of the various control measures are discus: and 
tabulated. J. Franklin Koehler. Corrosion, v. 15, Nov. 1959, 
p. 17-20. 


3300 Ultrasonic Measurement of Tank Ship Corrosion 
Losses. A method of making nondestructive thickness meas- 
urements from one side on steel, especially in tank ships, using 
an ultrasonic gage, is described. Dwight J. Evans. Corrosion, 
v. 15, Nov. 1959, p. 21-25. 


3301 Corrosion of Titanium in Boiling 2M Hydrochloric 
Acid. The purpose of this study was to expand information 
available on the effect of foreign metals on the corrosion of Ti 
and to make potential measurements in an attempt to explain 
these effects. coe Buck, III, Billy W. Sloope. and Henry 
Leidheiser, Jr. Corrosion, v. 15, Nov. 1959, p. 26-30. 


3302 Instruments for Measurements in Underground Cor- 
rosion Work. Measurements described include resistivity and 
resistance, and special measurements, such as polarization cur- 
rent. Function and characteristics of combination instruments 
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are described. Instruments are illustrated and schematic cireyjt 
diagrams given. K. G. Compton. Corrosion, v. 15, Nov. 1959 
p. 31-35. 


3303 Lead-Silver Alloy Anodes in Cathodic Protection of 
Ships. An alloy of Pb-2% Ag has been used experimentally 
as an impressed current system for cathodic protection of an 
active destroyer. This paper describes the anodes and thei; 
associated equipment and method of fitting. Data are giver 
on the performance of this system after one year’s service and 
comparison of performance and costs are made with existing 
impressed current and galvanic systems. K. N. Barnard, ¢€, L, 
Christie. and D. G. Gage. Corrosion, v. 15, Nov. 1959, p. 
41-46. 


3304 Some Platinum Anode Designs for Cathodic Protec. 
tion of Active Ships. Voltage-current relationships have beep 
determined for Pt wires, gauze and disc and a Pt-clad Ta disc. 
in sea water tests in the laboratory and in Boston harbor. H, §, 
Preiser and B. H. Tytell. Corrosion, v. 15, Nov. 1959, p. 
56-60. 


3305 The Residual Oil Ash Corrosion Problem. Reviews 
progress being made in combating accelerated high-temperature 
corrosion caused by combustion products of residual fuel oils. 
Investigation of oil additives has received the most attention jp 
recent years. A great many inorganic, or metal-organic com- 
pounds are effective oil-ash corrosion inhibitors but only a few 
have been found to be economically feasible. Progress is being 
made in basic studies to identify reactions taking place during 
combustion of oil and in application of this knowledge to 
establish mechanism of the corrosion reaction. C. J. Slunder. 
Corrosion, v. 15, Nov. 1959, p. 61-66. 


3306 = Electrical Resistance Method for Studying Corrosion 
Inhibitors in Automotive Anti-Freezes. The corrosion of iron, 
aluminum and cuprous metals is reported under varying test 
conditions of temperature, glycol concentrations and synthetic 
waters. The effect of some corrosion inhibitors upon these 
metals is illustrated. J. C. Cessna. Corrosion, v. 15, Nov. 1959, 
p. 67-72. 


3307 Effect of Silicon on High Temperature Oxidation 
of Stainless Steels. Mechanism of oxidation resistance im- 
parted by Si appears to be that it decreases the number of 
defects in the initial oxide films formed at the metal-oxide 
interface. John F. Radavich. Corrosion. v. 15, Novy. 1959. 
p. 73-77. 

3308 Corrosion of Metals Exposed to Combustion Gases 
Below 400 F. Pertains to the corrosion of metals by the acids 
of S; attention is also given to the possible action of HC1 and 
to N oxides. Knowledge on methods for reduction or elimination 
of the corrosive attack on S acids is discussed for many studies 
established definitely that sulfuric acid formed by the oxidation 
of the S present in commercially available fuels is the principal 
cause of the corrosion of metal surfaces in the sections of fuel- 
burning equipment that reach temperatures below 400 F. Paul 
D. Miller. Paper from “A Review of Available Information on 
Corrosion and Deposits in Coal- and Oil-Fired Boilers and 
Gas Turbines”, p. 169-184, 1959. The American Society of 
Mechanical Engineers, New York. (TJ390 B32r) 


3309* Some Potentiostatic Studies on Zine. The over-all 
passivation phenomenon in the case of Zn is very rapid and 
cannot be fully studied by galvanostatic techniques alone. The 
constant overvoltage technique has thus been applied to Zan. 
The d.c. amplifier used had a gain of 100,000 without feed- 
back. Current/ potential curves were obtained in 6 N, N, 0-:1N 
and 0-01 N KOH and zincate solutions for the range of —1-3 
to about + 2-0 V with respect to Hg/HgO/KOH as reference 
electrode. It has been found that in the first truly active region 
the main electrode reaction is the formation of Zn ions; after 
assivation, it changes to gas evolution. I. Sanghi and M. 

leischmann. Electrochimica Acta, v. 1, nos. 2/3, July 1959, 
p. 161-176. 


3310 The Corrosion Resistance of Copper-Nickel-Chro- 
mium Systems. The type and thickness of Ni deposits in 
decorative cua have a marked effect on corrosion protec- 
tion; experimental results suggest that additional protection is 
obtained from heavy, “high-temperature” Cr. A. H. DuRose 
and R. T. F. McManus. Electroplating and Metal Finishing, 
v. 12, Nov. 1959, p. 409-415. 
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3311 High-Temperature Corrosion. Describes mechanism 
and kinetics of oxidation at high temperatures. Discusses reac- 
tions of metals and alloys with products of combustion and 
corrosion in coal- and oil-fired boilers and gas turbines. C. J. 
Slunder. Paper from “A Review of Available Information on 
Corrosion and Deposits in Coal- and Oil-Fired Boilers and 
Gas Turbines”, p. 152-168, 1959. The American Society of 
Mechanical Engineers, New York. (TJ390 B32r) 


3312* Modern Methods Are Winning Battle Against Cor- 
rosion. Brief discussion of a recent visit to the Corrosion 
Section, Battersea Laboratories. British Iron and Steel Research 
Association, where specimens from the exposure site at Lagos, 
West Africa were exhibited. Industrial Finishing (London), v. 
ll, Nov. 1959, p. 26-27. 


3313* An Apparatus for the Continuous Measurement of 
Dissolution of Metals. The metal, in the form of a thin wire, 
js wound non-inductively round a glass rod rotated at constant 
and reproducible speeds. An alternating current is passed 
through the wire and the potential measured, thus enabling 
the electrical resistance, and hence the radius of the wire, to 
be calculated. The rate of dissolution can thus be obtained 
continuously and under reproducible conditions. Some results 
obtained for the dissolution of Al in a phosphoric-nitric acid 
chemical polishing solution are given. T. S. de Gromoboy and 
L. L. Shreir. Institute of Metal Finishing, Transactions, v. 36, 
pt. 5, Autumn 1959, p. 153-158. 


3314 Some Properties of Oxide Films Formed During 
Aqueous Corrosion. During the aqueous corrosion of certain 
alloys, sharp changes of corrosion rate are observed. The pres- 
ence of corrosion-product H has been associated with these 
effects. Measurements of the electrical capacity and conductivity 
of the surface oxide layers formed on U alloys suggest that 
the effect of H is to change the conductivity without altering 
the thickness of the layer. The relationship between the con- 
ductivity and the rate of corrosion is discussed. J. S. Llewelyn 
Leach. Institute of Metals, Journal, vy. 88, pt. 1, Sept. 1959, 
p. 24-30. 


3315 The Sorption by Titanium of Oxygen and Nitrogen 
at Low Pressures. L. G. Carpenter and W. N. Mair. Institute 
of Metals, Journal, v. 88, pt. 1, Sept. 1959, p. 38-45. 


3316* A Contribution to the Theory of Heavy Local Pit- 
ting and of the Action of a Centrifugal Field on the Local- 
ized Corrosion of 18-8 Chromium-Nickel Steels. Passive and 
active places on the metal surface can coexist steadily during 
the action of a corroding agent. Investigations were conducted 
on a low-C, unstabilized 18-8 Cr-Ni steel in a FeCl,/NH,C! 
solution with and without the action of a centrifugal field. The 
localized corrosion was caused by the increased Cl ion con- 
centration. (In German.) Zur Theorie des Lochfrasses und Ein- 
wirkung eines Zentrifugalfeldes auf die Lochfrasskorrosion von 
18-8-Chrom-Nickel-Stihlen. W. R. Fischer. Technische Mittei- 
lungen Krupp, v. 17, no. 3, Sept. 1959, p. 137-145. 


3317 Corrosion of Aluminum-Uranium Alloys in High- 
Temperature Water. Sixty-day corrosion tests were performed 
in water at 290C with unirradiated Al-U alloys containing 
2 w/o Ni and % w/o Fe, with several U contents from 15 w/o 
to 53 w/o. The maximum metal penetration rate (4 mils per 
year by extrapolation) of these alloys was no more than twice 
that of X8001 Al cladding alloy at the same temperature. Pre- 
liminary testing in water at 350C indicated good corrosion 
resistance for this alloy system up to a maximum of 80 w/o U. 
W.E. Ruther and J. E. Draley. U. S. Atomic Energy Com- 
mission, ANL-6053, Nov. 1959, 8 pp. (UF767 Un3.lan Contin. ) 


3318 Construction Materials for Various Head-End Proc- 
esses for the Aqueous Reprocessing of Spent Fuel Elements. 
The Sulfex-Thorex, Darex-Thorex, Darex, Zirflex, and Zircex 
processes were considered. The effect of varying heat treat- 
ments on the resistance of the materials was also evaluated. 
Dissolution of unirradiated fuel pins was carried out in vessels 
of promising materials. Charles L. Peterson, Paul D. Miller. 
ames D. Jackson, and Frederick W. Fink. U. S. Atomic 
Energy Commission, BMI-1375, Aug. 28, 1959, 119 pp. 
(UF767 U3b Contin. ) 

3319 A Visual Study of the Corrosion of Defected Zirca- 


loy-2-Clad Fuel Specimens by Hot Water. The failure of 
defected Zircaloy-2-clad U and U-2 w/o Zr fuel specimens in 
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high-purity high-pressure water at 200 to 345 C was observed 
in a windowed autoclave. Time-lapse color motion pictures 
were taken to provide a record of the progressive changes 
ending in the complete disintegration of the core material in 
the specimens. Elmer F. Stephan, Paul D. Miller, and Fred- 
erick W. Fink. U. S. Atomic Energy Commission, BMI-1387, 
Oct. 19, 1959, 29 pp. (UF767 U3b Contin. ) 


3320* Cation Effects in the Intergranular Corrosion and 
in the Stress Corrosion of Aluminum Alloys. The influence 
of the metal Fe in the corroding agent on intercrystalline 
corrosion and stress corrosion was investigated for AlMg; and 
AlCuMg. Trace effects, especially those of Cu, are particularly 
studied. (In German.) Kationeneinfluss bei der interkristallinen 
Korrosion und Spannungskorrosion von Aluminiumlegierungen. 
Friedrich-Carl Althof and Harald Spindler. Zeitschrift fiir 
Metallkunde, v. 50, Oct. 1959, p. 574-581. 


See also: 3203 (corrosion in coal- and oil-fired equipment); 
3204 ( gas-side corrosive deposits ); 3205 (behavior 
of mineral constituents during combustion); 3206 
(oxides of sulfur in boilers and gas turbines); 3207 
(deposition in boilers and gas-turbines); 3208 (ex- 
ternal deposits in boilers and gas turbines). 


METALS—EXTRACTION AND REFINING 


3321 An Electron Bombardment Furnace for the Produc- 
tion of Vacuum-Melted Metals. Incorporated in the furnace 
design are several features that eliminate arcs and glow dis- 
charges which might hamper the melting operation or damage 
the electron source. The furnace design also permits the use 
of a relatively inexpensive pumping system. E. S. Candidus 
and J. C. Simons, Jr. Paper from “American Vacuum Society, 
Inc., 1958, Vacuum Symposium Transactions”, Pergamon Press, 
New York. 1959, p. 86-88. (QC166 C73v Over. ) 


3322 Electric Furnace Conference Sponsored by the Elec- 
tric Furnace Committee of the Iron and Steel Division, 
the Metallurgical Society of the American Institute of 
Mining, Metallurgical, and Petroleum Engineers. Proceed- 
ings. Complete transcripts and discussions of papers presented 
at the Dec. 1958 conference. v. 16. 366 pp. 1959. American 
Institute of Mining, Metallurgical, and Petroleum Engineers, 
Inc., New York. (TN706 EL25p Vis. ) 


3323 Electron Bombardment Melting—A High Vacuum 
Technique Applied to Metallurgy. Pertinent system para- 
meters are described and include: (1) correlation of high 
vacuum pumping with melting rate and degree of melt stock 
purification; (2) effect of high vacuum and high temperature 
on the thermodynamics of metallurgical reactions; (3) results 
of the application of the technique, especially with regard to 
highly refractory metals including W, Ta, Nb, Mo, Ti, Zr, 
Hf, and special steels. Hugh R. Smith, Jr.. Charles D’A Hunt, 
and Charles W. Hanks. Paper from “American Vacuum So- 
ciety, Inc., 1958, Vacuum Symposium Transactions”, Pergamon 
Press, New York. 1959, p. 164-167. (QC166 C73v Over. ) 


3324 Degas Steel With Lithium. Gassy heats are the bane 
of the stainless steel melter. Report cites success over this 
problem by addition of Li to the molten steel plus purging 
with Ar. Iron Age, v. 184, no. 25, Dec. 17, 1959, p. 168-169. 


3325 Automatic Temperature Control for Slab Furnaces. 
Discussion of the complex automation system and its economic 
advantages. Iron & Steel, v. 32, no. 12, Nov. 1959, p. 537-540. 


3326 Factors Affecting Fuming in Open-Hearth Furnaces. 
Techniques of sampling fume , the waste-gas duct or 
chimney have now been developed to a standard which is 
adequate for routine measurements. The amount of C present 
in the bath appears to have a strong influence on the rate of 
fuming, and a theory is proposed based on the solution of O 
on the surface layers. C. Holden. Iron and Steel Institute, 
Journal, v. 193, pt. 2, Oct. 1959, p. 93-102. 


3327 A Primer on Deoxidation. The primary purpose of 
deoxidation is to obtain castings free of porosity. Deoxidation 
is an operation in which the O concentration is lowered in 
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liquid steel. Silicon is the great, common deoxidizer for cast 
steel. Titanium may properly be considered as super deoxidizer 
for steel. Clarence E. Sims and Charles W. Briggs. Journal 
of Metals, v. 11, Dec. 1959, p. 815-822. 


3328 Practical Economics for Stainless Steel Melters. 
Cost savings in electric furnace steelmaking can be realized by 
paying attention to the correct material charge and by adopting 

tter melting practices to give improved yields. R. B. Shaw. 
Journal of Metals, v. 11, Dec. 1959, p. 823-828. 


3329 Krupp-Renn Expansion. Construction of two mam- 
moth Renn plants in Germany marks revival of interest in this 
process for the treatment of siliceous iron ores. F. Weston 
Starratt. Journal of Metals, v. 11, Dec. 1959, p. 830-833. 


3330 Skull Furnace Design and Application. The major 
components, the melting cycles used, and the application of 
the skull furnace to the production of castings of high-tempera- 
ture alloys, reactive alloys, and refractory metals is described. 
The advantages of the process—no crucible contamination, a 
fast rate of casting and vacuum purification—make vacuum 
skull casting a practical production process. G. N. Facaros, 
D. R. Carnahan, and L. M. Bianchi. Paper from “American 
Vacuum Society, Inc., 1958, Vacuum Symposium Transactions”, 
3 am Press, New York. 1959, p. 168-174. (QC166 C73v 
Over. 


METALS—FINISHING, POLISHING, 
AND CLEANING 


3331 Rid Burrs From Sheet Edges With Rotary-File Ma- 
chine. A new machine for production-line use to quickly rid 
sheet and bar Cu of burrs. Iron Age, v. 184, no. 22, Nov. 26, 
1959, p. 96-97. 


3332* Alkaline Cleaning of Metals. II. Selecting Equip- 
ment, Maintenance Requirements and Costs. The first part 
of this article described methods, cycles, and cleaner formula- 
tions for soak, spray, and electrolytic cleaning. This section 
considers equipment requirements, maintenance schedules, and 
operating costs. Metal Progress, vy. 76, no. 6, Dec. 1959, p. 
103 + 11 pages. 


3333* Automatic Polisher ‘Super-Finishes’ Shafts. A five- 
fold improvement of surface finish is achieved on these highly 
stressed main gear shafts at Ford AG. of Cologne by brush- 
polishing them in a 25 sec. cycle on a special automatic polish- 
ing machine. The finish produced is similar to a honed or 
lapped surface. Metalworking Production, v. 103, no. 45, Nov. 
6, 1959, p. 1780. 


See also: 2830 (surface preparation of ship plate). 


METALS—FOUNDRY PRACTICE 


3334* The Influences of Mould Conditions on the Sound- 
ness of Castings. The attainment of soundness in castings, in 
particular grey cast iron, is strongly favored by the construction 
of strong, rigid mold walls along with the treatment of certain 
vulnerable fluid-shrinkage porosity zones with high-heat-con- 
ductivity materials. Dense metal and a high degree of sound- 
ness in the casting is secured by the twin influences of mold 
rigidity and the application of high-heat-conductivity materials 

ich are also normally freer from gas-forming elements. E. 
Longden., British Foundryman, v. 52, Nov. 1959, p. 477-486. 


3335* An Investigation Into Factors Influencing the 
Soundness of Ingot-Mould Castings. The occurrence of high 
solidification shrinkage in ingot-mold castings, manifested as 
a persistent demand for feed metal and extensive unsoundness, 
has been studied in ten ingot-mold foundries. The investigation 
has demonstrated that over-all expansion of the casting during 
solidification is the major cause of high feed-metal requirements 
and the formation of shrinkage defects. K. E. L. Nicholas. 
British Foundryman, vy. 52, Nov. 1959, p. 487-494. 
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3336* Increasing Efficiency in the Steelfoundry, Three 
aspects of foundry practice are dealt with: methods control, 
the use of exothermic feeding materials, and some examples 
of CO: castings produced in steel. G. D. MeNair. British 
Foundryman, v. 52, Nov. 1959, p. 494-502. 


3337* Air-Setting Cores. After the installation of a sand. 
slinger unit in the author's foundry, a method of increasing 
core production was required. The answer was obtained by 
using air-setting compounds which enabled core production to 
keep up with mold production. A. M. Shirley. British Foundry. 
man, v. 52, Nov. 1959, p. 502-507. 


3338 The Total Engineering Approach to Furnishing Cast 
Parts. The foundry offers complete design, laboratory, and 
engineering help, a choice of four molding methods, pattern. 
making, heat treating, inspection, and machining facilities, 
Robert H. Herrmann. Foundry, v. 87, Dec. 1959, p. 60-64, 


3339 Castings’ Role in Modern Designs. Castings offer de. 
signers a means of matching shape and form of a part to its 
task. For many shapes, the casting process is the simple and 
direct route from melt to functional part. Foundry, y. 87. 
Dec. 1959, p. 65-67. 


3340 A New Slant on an Economy Car Engine. Close co- 
operation between engine designers and production engineers, 
plus a background of economy car engine research, permitted 
quick development of the Chrysler Corp.’s new Valiant engine. 
Robert H. Herrmann. Foundry, v. 87, Dec. 1959, p. 68-71, 


3341 Gating Copper Alloy Castings. This article summarizes 
current thinking and results of recent research on the gating 
of Cu alloy castings. R. W. Ruddle. Foundry, vy. 87, Dec. 
1959, p. 72-78. 


3342 A New Test for Fluidity. New type of test is developed 
to deal more specifically with the ability of metal to fill a mold. 
As an additional test, this type can be applied in the foundry 
as well as in the laboratory. V. Kondic. Foundry, v. 87, Dec. 
1959, p. 79-83. 


3343 Foundry Engineering. Modern, scientific engineering 
principles and methods of foundry operation; chapters on 
solidification of castings, risering, and gating are outstanding. 
Brief history of cast-metal processes. Howard F. Taylor, Mer- 
ton C. Flemings, and John Wulff. 407 pp. 1959. John 
Wiley & Sons, New York. (TS230 T21f) 


3344 Atmospheric Dust in Investment Foundries. Dis- 
cusses dust problems in the comparatively new field of invest- 
ment-casting and is based on work done by the British Steel 
Castings Research Association. €. M. Stoch. Foundry Trade 
Journal, v. 107, Dec. 3, 1959, p. 553-559. 


3345 Adhesives Up Diecasting Output. Use of new adhe- 
sive to bond parts of complicated assemblies instead of casting 


them in one piece. Iron Age, v. 184, no. 22, Nov. 26, 1959, 
p. 94-95. 
3346* Gravity Castings Produced in Zine Alloy. The cast- 


ing of the high-purity Zn-base alloys into metal molds, other 
than by pressure diecasting, is little known in this country. 
Exacting standards are required for the successful application 
of the technique, and even in Continental Europe only a few 
foundries produce Zn alloy gravity diecastings. But they are 
finding an increasing use in a variety of applications where 
high-quality, high-strength castings are required in_ relatively 
small numbers. M. Enguehard. Metalworking Production, v. 
103, no. 45, Nov. 6, 1959, p. 1790-1792. 


3347* The Diecasting of Steel Under Vacuum. A discus- 
sion of recent Soviet developments in this highly important 
field. V. M. Belov and S. A. Kazennor. Metalworking Pro- 
duction, v. 103, no. 45, Nov. 6, 1959, p. 1793-1795. 


3348* New Polymer Sand Binder. Description of a new 
sand binder with high conditioning action which makes possible 
the elimination of cereal from the mix and improves all of 

green sand properties, saving both sand and production 
costs. J. L. Dewey and T. J. West. Modern Castings, v. 36, 
Nov. 1959, p. 34-37. 
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3349* Pattern Engineering. Types of patterns; molding; 
core boxes; wood and metal pattern specifications. P. B. Croom. 
Modern Castings, v. 36, Nov. 1959, p. 38-41. 


3350* Casting Design ...a Modern Art. Casting reliability 
and how proper design can improve it. Alan R. Moore. Modern 
Castings, v. 36, Nov. 1959, p. 46-48. 


3351* Indirect Are Electric Furnace Production of Due- 
tile Iron. The general aspects of a method of utilizing the 
indirect arc rocking type electric furnace for producing 
quality ductile iron castings is given. A description of the 
furnace, its use in ductile iron production, chemistry control 
and the plunger ladle is presented. A detailed tabulation of 
the furnace heats over a period of time, the composition and 
properties of the metal are given. L. Miller. Modern Castings, 
y. 36, Nov. 1959, p. 653-660. 


3352* Acid Cupola Melting for Ductile lron. The various 
phases of this procedure including carbon pickup, ladle addi- 
tion, composition control, and stabilizing elements are given. 
Results of tests which were conducted in the basic cupola are 
also given. H. E. Henderson. Modern Castings, v. 36, Nov. 
1959, p. 661-668. 


3353* Basic Cupola Melting of Ductile lron. Basic cupola 
melting practice giving the various aspects of slagging tech- 
nique, metal charge used, basicity required, slag analysis, and 
other phases. Advantages and disadvantages of the basic cupola 
as compared with the acid cupola. J. T. Williams. Modern 
Castings, v. 36, Nov. 1959, p. 669-670. 


3354* Countdown on Construction Hints. A check-list of 
“construction hints” for shell core-box equipment and shell 
pattern equipment. Earl W. Jahn. Modern Castings, v. 36, 
Dec. 1959, p. 40-41. 


3355* Dextrose Scores Knockout in CO, Process. Im- 

oved collapsibility of cores and easier knockout resulted 
om adding dextrose to Pohlman Foundry’s sand mix for 
coremaking by the CO. process. Daniel R. Pohlman. Modern 
Castings, v. 36, Dec. 1959, p. 42-44. 


METALS—HEAT TREATMENT 


3356* The Mechanism of Sulfurization of a Cu-Au Alloy 
Containing 5% of Gold. The rate of sulfurization occurs ac- 
cording to the parabolic law (k = 2.9 x 10°g*cm “‘sec™'). The 
sulfurization rate of this alloy is smaller than that of pure Cu, 
(k = 10 x 10°°g*cm"‘sec™'). The sulfide scale on the surface 
of the tested alloy was composed of two layers: an outer one 
formed as the result of an outward diffusion of metals and 
an internal layer formed by an inward diffusion of S. (In Polish.) 
Mechanizm siarkowania stopu Cu-Au o zawartosci 5% zlota. 
Lucjan Czerski, Stanistaw Mrowec, and Teodor Werber. 
Archiwum Hutnictwa, v. 3, no. 4, 1958, p. 305-313. 


3357 Thermal Considerations in Oil Quenching. Quench- 
ing in three different quenching oils; pertinent thermal rela- 
tions and boundary conductance v. surface temperature rela- 
tions. Effect of oil temperature, immersion depth, and position 
on the surface of the sample. G. Stolz, Jr.. V. Paschkis, C. 
F. Bonilla, and G. Acevedo. Iron and Steel Institute, Journal, 
v. 193, pt. 2, Oct. 1959, p. 116-123. 


3358 A Resistometric Study of the First Stage of Tem- 
pering in Plain Carbon Steels. The tempering of seven plain 
carbon steels ranging in C content from 0-19 to 1-5% was 
studied at temperatures from 23 to 100C by measurements 
of the change of electrical resistivity. Steels containing 1-27%C 
or above, when tempered below 80C, exhibit an initial in- 
crease in resistivity before the normal decrease characteristic 
of all the steels examined. This anomaly is considered to be 
associated with the precipitation of e-carbide in coherent form. 
H. W. King and S. G. Glover. Iron and Steel Institute, Journal, 
v. 193, pt. 2, Oct. 1959, p. 123-132. 


3359* Induction Hardening Practice. High-frequency in- 
duction heating shows considerable advantages when applied 
to the heat treatment of steel. The basic principles are dis- 
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cussed, and then it is shown how particular characteristics can 
be very effectively applied to certain classes of hardening 
operations, especially through-hardening and surface or “local” 
hardening. A. G. Gardner. Mechanical World and Engineering 
Record, v. 139, Nov. 1959, p. 470-476. 


3360* Designing Trays for Roller Hearth Furnaces. The 
heat-treating process, and the configuration of the part to be 
treated, are important in tray design. They largely determine 
the design features and the materials to be used for the tray. 
George W. Wardwell. Metal Progress, v. 76, no. 6, Dec. 1959, 
p. 81-83. 


3361* Vacuum Heat Treating. A review of applications, 
techniques, and furnace equipment. F. J. Becket. Metal Treat- 
ment and Drop Forging, v. 26, Nov. 1959, p. 391-399. 


3362 Quenching of Steels. Compilation of papers presented 
at the National Metal Congress, October 27-31, 1958. 77 pp. 
American Society for Metals, Cleveland. (TN731 Am35q) 


3363 The Commercial Operation of a High Vacuum Heat 
Treat Plant. Joseph B. Merrill. Paper from “American 
Vacuum Society, Inc., 1958, Vacuum Symposium Transactions”, 
Pergamon Press, New York. 1959, p. 254-257. (QC166 C73v 
Over. ) 


3364* Heat Treating for Longer Tool Life. Describes 
special techniques and controls required to process complex 
tools. Julius Turk. Tool Engineer, y. 43, no. 6, Dec. 1959, 
p. 59-61. 


See also: 3439 (low-temperature treatment of Al alloys). 


METALS—MECHANICAL AND 
PHYSICAL PROPERTIES 


3365 A General Approach to the Practical Solution of 
Creep Problems. A general method is presented for the solu- 
tion of creep problems by the use of successive approximations. 
The method is equally applicable to different creep laws and 
loading paths. Examples are presented for the creep in a flat 
plate with a temperature gradient, and for several cases of 
rotating disks. In these disk problems, the transient conditions 
prior to the establishment of steady-state stress distribution 
are included and shown to have an appreciable effect on the 
total creep strains. The use of different cumulative creep laws, 
such as the time-hardening and strain-hardening laws, are 
illustrated. A. Mendelson, M. H. Hirschberg, and S. S. Man- 
son. ASME, Transactions, Series D, Journal of Basic Engineer- 
ing, v. 81, no. 4, Dec. 1959, p. 585-598. 


3366 Multiaxial Creep Studies on Inconel at 1500 F. 
C. R. Kennedy, W. O. Harms, and D. A, Douglas. ASME, 
Transactions, Series D, Journal of Basic Engineering, v. 81, 
no. 4, Dec. 1959, p. 599-609. 


3367 Creep-Rupture Strength of Austenitic Cr-Ni-Mo 
Steels in Sheet and Bar Form. Creep-rupture tests at 1100, 
1300, and 1500 F on seven bar-stock seven sheet-stock, 
18 Cr-8 Ni-Mo steels show that small variations in C, N, and 
P measurably influence both 100 and 1000-hr creep-rupture 
strength. Variation in amounts of C, N, and P accounts for 
at least one-third of the variability in creep-rupture strength. 
The additional variability may be related to differences in 
thermal and mechanical history and in the inherent variability 
in creep-rupture testing. The bar-stock steels are slightly 
stronger at 1100, 1300, and 1500 F for rupture in 100 hr, and 
at 1300 and 1500 F for rupture in 1000 hr. At 1100 F, essen- 
tially no difference is found between bar and sheet steels for 
the 1000-hr rupture strength. G. V. Smith, F. Garofalo, R. W. 
Whitmore, and R. R. Burt. ASME, Transactions, Series D, 
Journal of Basic Engineering, v. 81, no. 4, Dec. 1959, p. 610- 
616. 


3368 Correlation of High Temperature Creep and Rup- 
ture Data. The problem of correlating high-temperature creep 
and rupture data is considered in light of the most recent 
theoretical and experimental information. An evaluation of the 
equations most frequently employed indicates that they all 
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possess one or more major shortcomings. An equation is pro- 
posed which is in better agreement with the experimental and 
theoretical information available. The rupture data for several 
superalloys and an aluminum alloy are correlated by means 
of the proposed equation. It is suggested that creep tests with 
incremental changes in the stress and temperature be inves- 
tigated as a rapid method for evaluating the constants of the 
creep and rupture equations. Hans Conrad. ASME, Transac- 
tions, Series D, Journal of Basic Engineering, v. 81, no. 4, 
Dec. 1959, p. 617-628. 


3369 Comparison of Parameter Methods for Extrapolat- 
ing High-Temperature Data. The use of the controversial 
and contradictory parameter technique in correlation of high- 
temperature stress-rupture data is discussed. They are treated 
with a view toward their application in extrapolating short-time 
data to predict working stresses in serviceable heat-resistant 
alloys. Three parameter methods are compared on a statistical 
basis for their ability to reproduce the isothermal data on 
which they are based, and in particular the longest time data 
currently available and usable for this purpose. Comparisons 
are further made with long-time extrapolations based on direct 
plotting of test data. R. M. Goldhoff. ASME, Transactions, 
Series D, Journal of Basic Engineering, vy. 81, no. 4, Dec. 
1959, p. 629-644. 


3370 Incremental Stress-Strain Law Applied to Work- 
Hardening Plastic Materials. For problems involving work- 
hardening plastic materials, the incremental stress-strain law 
is considered to be a more rational approach than the conven- 
tional total stress-strain law. Up to the present the incremental 
stress-strain law was not subject to widespread use because it 
is mathematically inconvenient to handle. In this paper a 
method is developed in which the incremental law is applied to 
a work-hardening material in plane stress corresponding to the 
yield condition of von Mises. The method is illustrated by an 
analysis of the plastic bending of a simply supported work- 
hardening circular plate under uniformly distributed transverse 
load. The resulting difference-differential equations are solved 
by the NCR 304 digital computer. Chintsun Hwang. ASME, 
Transactions, Series FE, Journal of Applied Mechanics, v. 26, 
no. 4, Dec. 1959, p. 594-598. 


3371 Triaxial Tension at the Head of a Rapidly Running 
Crack in a Plate. The conditions near a crack in a plate, 
whether stationary or growing, are usually considered to be a 
state of plane stress. In this note, however, it is shown that 
appreciable normal stress through the thickness can occur when 
the crack is growing rapidly. This gives rise to a state of triaxial 
tension in the core of the plate near the head of the crack and 
can thus contribute to the brittle behavior observed in such 
cases. J. M. Frankland. ASME, Transactions, Series E, Journal 
of Applied Mechanics, vy. 26, no. 4, Dec. 1959, p. 570-572. 


3372 On the Plastic Flow of Coulomb Solids Beyond 
Original Failure. Principles developed for rigid-plastic solids 
exhibiting Coulomb’s properties are adapted to the analysis of 
flow beyond original failure. A variable yield function is pro- 
posed to account for the changes of cohesion during flow and 
equations are evolved for the stress field in two dimensions. 
It is shown that, while in the stress field an effective angle 
of friction larger than the actual angle of friction is mandatory 
for these materials, in the velocity field the materials can be 
assumed incompressible. A. W. Jenike and R. T. Shield. 
ASME, Transactions, Series E, Journal of Applied Mechanics, 
v. 26, no. 4, Dec. 1959, p. 599-602. 


3373 Some Utrasonic Measurements in Normal and Su- 
perconducting Aluminum. Ultrasonic attenuation measure- 
ments in an Al single crystal near the superconducting transi- 
tion temperature are described. These include both longitudinal 
and shear-wave attenuations at frequencies of between 11 and 
58 Mc/sec and at temperatures between 1.0 and 4.2 kK, as well 
as attenuation as a function of magnetic field in the normal 
state. It is found that the attenuation of shear waves at the 
transition temperature shows a discontinuity of about 25% of 
the total attenuation, this fraction being relatively independent 
of frequency. R. W. Morse and H. V. Bohm. Acoustical So- 
ciety of America, Journal, v. 31, Nov. 1959, p. 1523-1526. 


3374 The Saturation Magnetostriction of Ferromagnetics. 
R. R. Birss. Advances in Physics, v. 8, no. 31, July 1959, p. 
252-292. 
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3375 Soft Magnetic Materials. Properties and characteristics 
E. W. Lee and A. C. Lynch. Advances in Physics, v. 8 no, 
31, July 1959, p. 292-348. 


3376* Creep Tests on a Flake Graphite Cast Iron a 
400°C. The present limiting temperature for the use of cast 
irons in steam engineering applications is 232 C (450 F). It js 
felt that this limit could be safely increased to 343 C (650 F). 
Recently reported tests on 35 cast irons in the B.C.LR.A. labora- 
tories have shown no appreciable growth due to oxidation or 
pearlite decomposition at temperatures up to 400 C (752 F). 
Creep tests have now been carried out on an unalloyed flake 
graphite cast iron used in the previous growth tests; results of 
these tests are presented. K. B. Palmer. B.C.1.R.A. Journal of 
Research and Development, v. 7, no. 14, Oct. 1959, p. 839-842, 


3377 Surface Fracture Markings on Alpha Iron Crystals, 
Study of cleavage fractures in a-iron, making use of normal 
metallographic methods and the electron microscope. Most of 
the striations on the surface can be attributed to the presence of 
Neumann lamellae, i.e., twins on planes of indices { 112}, 
which have formed just before fracture or during the course of 
fracturing, or to non-crystallographic differences of level, which 
are common to fractures in both crystalline and amorphous 
substances. C. F. Tipper, D. 1. Dagg, and O. C. Wells, Iron 
and Steel Institute, Journal, vy. 193, pt. 2, Oct. 1959, p. 133-141. 


3378 The Influence of Minor Elements on the Isothermal 
Embrittlement of Steels. Tests on steels of controlled purity 
show that isothermal embrittlement is due to the presence of 
traces of impurities such as P, As, Sb, and Sn, and not to the 
presence of C and the normal alloying elements, Ni, Cr, or Mo. 
W. Steven and K. Balajiva. Iron and Steel Institute, Journal, 
v. 193, pt. 2, Oct. 1959, p. 141-147. 


3379 Electron Emission From Plastically Strained Alu- 
minum. Aluminum was strained in tension under a Geiger- 
Miiller counter. Both the electron emission associated with 
plastic deformation and the subsequent delayed emission were 
observed. An attempt was made to correlate quantitatively the 
emission rates with the mechanical variables, i.e., strain and rate 
of deformation. W. D. Von Voss and F. R. Brotzen. Journal 
of Applied Physics, v. 30, Nov. 1959, p. 1639-1645. 


3380 Measurement of the Linear Magnetostriction of Hard- 
Worked Nickel. The influence of plastic deformation upon the 
linear magnetostriction of hard-worked Ni has been determined 
by use of direct measurements of strain in three normal diree- 
tions, and then by measurement of magnetostriction in the same 
three directions, using the method of rotating the specimen 90° 
for each measurement. This combination of measurements ap- 
pears to have advantages for the interpretation of magneto- 
striction in nonisotropic bodies. H. E. Stauss. Journal of Applied 
Physics, v. 30, Nov. 1959, p. 1648-1650. 


3381 Plastic Deformation of InSb by Uniaxial Com- 
pression. Plastic deformation of InSb by uniaxial compression 
was found to produce decreases in both electron mobility and 
magnetoresistance, but to have no effect on the Hall coefficient. 
Analyses of the temperature dependence of the conductivity 
mobility and the weak-field magnetoresistance, in terms of 
mixed scattering by acoustic lattice vibrations and ionized im- 
purities, suggest that the principal effect of this mode of de- 
formation is the creation of ionized vacancies and _ interstitials 
in approximately equal densities. J. J. Duga, R. K. Willardson, 
and A. C. Beer. Journal of Applied Physics, v. 30, Nov. 1959, 
p. 1798-1803. 


3382 An Experimental Study of the V-Notch Fatigue Test. 
Rotating bending tests were carried out on sharply notch 
specimens of several materials. Logarithmic plotting gave $-N 
curves consisting of straight lines of a gradient common to all 
materials, suggesting a power law of crack propagation. When 
residual stress was introduced by pre-loading the specimens, 
results following a similar pattern were obtained. Correlation be- 
tween results of static and fatigue tests is discussed. D. S. 
Dugdale. Journal of the Mechanics and Physics of Solids, v. 7, 
no. 4, Oct. 1959, p. 282-287. 


3383 Torsion-Effusion Apparatus for the Study of Vapour 
Pressures of Alloys. A simple apparatus for the direct measure- 
ment of vapor pressures of metals by the torsional deflection 

an effusion cell is described. Results are given showing its use 


pu 
| Sc 
Cr 
co 
fal 
gi 
ch 
Th 
A. 
19 
33 
Cr 
M 
tra 
33 
Me 
rec 
rol 
(- 
« 
ust 
He 
lot 
Ap 
33 
Ti 
eff 
tro 
ves 
the 
ste 
in 
Th 
sm 
an 
Me 
4, 
33 
Po 
| Tre 
lov 
Ap 
| 33: 
Ca 
He 
low 
Ap 
33' 
bet 
cor 
dis 
| val 
| ma 
con 
rel; 
| net 
No 
33! 
ert 
wit 
ba 
in ( 
tak 
| He 
| ef. 
Carn 
Eq 
the 
| flui 
i 


for the study of solid and liquid alloys. Its suitability for this 
purpose is discussed. J. N. Pratt and A. T, Aldred, Journal of 
Scientific Instruments, v. 36, Nov. 1959, p. 465-468. 


3384 Direct Stress Machine for Combined Fatigue and 
Creep Testing. Describes the modifications introduced to a 
commercial creep-testing machine so that tests under combined 
fatigue and creep conditions can be carried out. Results are 
jven which illustrate the performance of the converted ma- 
chine. Limitations and further modifications are briefly discussed. 
The combined testing machine is now commercially available. 
A. H. Meleka. Journal of Scientific Instruments, v. 36, Nov. 
1959, p. 468-471. 


Determination of Deformation Characteristics From 
Creep and Relaxation Curves. 1. 4. Oding and G. F. Lepin. 
Metal Science and Heat Treatment of Metals (Cover-to-cover 
translation of Metallovedenie i Termicheskaya Obrabotka Metal- 
lov), 1959, no. 4, Apr., p. 3-9. 


3386 Effect of Rolling at Sub-Zero Temperatures on 
Mechanical Properties of Austenitic Steels. Effect of rolling 
reduction on the mechanical properties of austenitic steels, 
rolled and tested at 100 C (212 F), 20 C (68 F), and —183 C 
(-300 F). Sheet 1.2 mm (0.48 in.) thick of steels IKh18N9T 
& IKhISN9 (18/8 Cr/Ni steels, the first containing Ti) were 
used. N. N. Lyulicheva and N,V. Pisareva. Metal Science and 
Heat Treatment of Metals (Cover-to-cover translation of Metal- 
lovedenie i Termicheskaya Obrabotka Metallow), 1959, no. 4, 
Apr., p. 23-25. 


3387 Effect of Alloy Content on Frictional Properties of 
Titanium. Alloving of Ti only slightly decreases the static co- 
efficient of friction—from 0.55 to 0.45 against unalloyed Ti, and 
from 0.20 to 0.15 against brass—and the depth of damage done 
by dry sliding friction. Titanium metal and the Ti alloys in- 
vestigated show a very low resistance to wear in sliding friction, 
the wear being 15 to 30 times that of brass, bronze, oat stainless 
steel. The Ti alloys and the Ti metal investigated cannot be used 
in components subjected to friction at high specific pressures. 
They can be run against brass or bronze only under relatively 
small loads. I. S. Kaptyug and V. 1. Syshchikov. Metal Science 
and Heat Treatment of Metals (Cover-to-cover translation of 
Metallovedenie i Termicheskaya Obrabotka Metallov ), 1959, no. 
4, Apr., p. 27-32. 


3388 §=Relation Between Structure of Steel and Its Yield 
Point Elongation. G. T. Nazarenko. Metal Science and Heat 
Treatment of Metals (Cover-to-cover translation of Metal- 
lovedenie i Termicheskaya Obrabotka Metallow), 1959, no. 4, 
Apr., p. 33-38. 


3389 Effect of Austempering on the Wear Resistance of 
Carbon Steel. A. A. Soroko-Novitskaya. Metal Science and 
Heat Treatment of Metals ( Cover-to-cover translation of Metal- 
lovedenie i Termicheskaya Obrabotka Metallow), 1959, no. 4, 
Apr., p. 63-64. 


3390" The Magnetic Properties of Brass. The relationship 
between the susceptibility of pure Cu-Zn crystals and the Cu 
content is shown. All brasses are diamagnetic. Dissolved Fe 
displaces this susceptibility in the direction of paramagnetic 
values; precipitated Fe can cause ferromagnetism. The ferro- 
magnetism of nonferrous alloys can be characterized by the 
content of ferromagnetic Fe calculated from the field intensity 
relationship of the susceptibility. (In German.) Die mag- 
netischen Eigenschaften von Messing. H. Zeiger. Metall, v. 13, 
Nov, 1959, p. 1025-1027. 


3391° Comparison of X-Ray Quality and Tensile Prop- 
erties in Cast High Strength Steel. Results of tests performed 
with X-rays to correlate soundness with tensile properties. Plates 
tand 1 in. thick were used. Tensile test bars 0.505 or 0.252 in. 
in diameter were machined from these plates. Radiographs were 
taken of X-in. slices ground to 0.020 in. and examined for traces 
of shrinkage at 20X. H. R. Larson. H. W. Lloyd, and F. B. 
Herlihy. Modern Castings, v. 36, Nov. 1959, p. 676-684. 


3392", Application of Theory in Understanding Fluidity 
of Metals. A theoretical analysis of fluidity of pure metals was 
carried out employing heat How and fluid flow relationships. 

uations were developed to predict fluidity of pure metals at 
their melting point and to predict the effect ph gronthe eer on 
fluidity. Fluidity tests were made on pure Sn, Sn-Pb alloys, Al- 


Sn alloys, and on low-carbon steel. J. E. Niesse, M. C. Flem- 
ings, and H. F. Taylor. Modern Castings, v. 36, Nov. 1959, p. 
685-697. 


3393 Fatigue-Induced After-Effect in Zine Single Crystals. 
Observations of large recoverable strains in Zn single crystals 
originally deformed by creep; a fatigue stress was found neces- 
sary to promote the process. 4. H. Meleka and G. B. Dunn. 
Nature (Suppl. No. 12), v. 184, Sept. 19, 1959, p. 896-897. 


3394 Collective Excitations in the Theory of Supercon- 
ductivity. The complex dielectric constant of a superconductor 
and the Meissner ecflect are derived in a manner which is gauge 
invariant, from the theory of superconductivity due to Bardeen, 
Cooper, and Schrieffer. G. Rickayzen. Physical Review, v. 115, 
2nd ser., no. 4, Aug. 15, 1959, p. 795-808. 


3395 Thermal Conductivity of Indium Antimonide at 
Low Temperatures. Thermal conductivity measurements were 
made on a monocrystalline sample of indium antimonide from 
10 to 50 K. Umklapp, isotope, and boundary scattering con- 
tributions to the thermal resistivity were calculated from 
theoretical expressions and then subtracted from the measured 
value of thermal resistivity. The subsequent deduction of im- 
purity scattering gives a value for the number of point im- 
purities which is compatible with that given by electrical 
measurements. Eugenie V. Mielezarek and H. P. R. Frede- 
rikse. Physical Review, v. 115, 2nd ser., no. 4, Aug. 15, 1959, 
p. 888-891. 


3396 Isotope Effect in the Bardeen-Cooper-Schrieffer and 
Bogoliubov Theories of Superconductivity. It is shown that 
the Bardeen-Cooper-Schriefter and Bogoliubov theories of super- 
conductivity predict an isotope effect which is the same for all! 
superconductors, so long as the Coulomb interaction is neglected. 
This is demonstrated by writing the system of integral equations 
in a mass-invariant form, and it does not involve finding actual 
solutions. The theories predict that H., T-, and the energy gap 


at T=O are proportional to M~**. The inclusion of the Coulomb 


interaction destroys the invariance of the equations and in- 
troduces deviations from the -% in the exponent. The magnitude 
of the deviation depends on the particular superconductor con- 
sidered. James C. Swihart. Physical Review, v. 116, 2nd ser., 
no. 1, Oct. 1, 1959, p. 45-52. 


3397* Magnetic Susceptibility of Liquid Alloys of Copper 
With Cobalt, lron, Manganese, and Chromium. The sus- 
ceptibilities of the Cu-Co and Cu-Fe alloys follow the Curie- 
Weiss law. The Curie constant is roughly proportional to the 
concentration of Co or Fe. In the Cu-Mn and Cu-Cr systems, 
only the Cu-rich alloys show the Curie-Weiss paramagnetism. 
Yasuaki Nakagawa. Physical Society of Japan, Journal, y. 14, 
Oct. 1959, p. 1372-1379. 


3398* Temperature Dependence of the Magnetostriction 
Constants in lron and Silicon Lron. In Fe, \,oo has a minimum 
around 400 K, while Ai:: monotonously decreases in numeral 
with increasing temperature. Addition of Si to Fe has a tendency 
to make the minimum in Aiwo disappear and to decrease 
Au: numerically at any temperature, retaining the similar 
monotonous variation with temperature. Eiji Tatsumoto and 
Tetsuhiko Okamoto. Physical Society of Japan, Journal, y. 14, 
Nov. 1959, p. 1588-1594. 


3399 Hall Effect, Resistivity and Superconductivity of 
Some Metastable Uranium-Rich Alloys. Binary alloys of U 
containing 11-6, 21-7 and 30-5 atomic per cent Mo and 22-2 
atomic per cent Nb have been studied between ~1°K and room 
temperature in magnetic fields up to 30 kG. The Hall co- 
efficients of the latter three alloys were positive and only weakly 
temperature-dependent, while the Hall coefficient of the 11-6 
atomic per cent Mo alloy was strongly dependent upon both 
temperature and magnetic field. All samples exhibited super- 
conductivity below ~2 K_ and were characterized by weak 
negative temperature coefficients of resistivity between the 
transition temperatures and room temperature. Magnetic fields 
of ~30 kG were required to restore the normal resistivity at 
1-2 K. The bearing of the results of this investigation on an 
understanding of the electronic structure of the y-phase is dis- 
cussed. T. G. Berlincourt. Physics and Chemistry of Solids, 
v. 11, nos. 1/2, Sept. 1959, p. 12-17. 
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3400 Quantitative Aspects of the Changes in the Electrica! 
Conductivity of Metals Due to Chemisorption. Measurements 
of the on) in electrical conductivity of evaporated metal 
films caused by chemisorption on the surface are described. The 
uantitative results have made it possible to draw certain con- 
clusions as to the effective valency of the metal surface atoms 
and the number of bonds formed for each adsorbed molecule. 
These conclusions are in agreement with the information ob- 
tained from the total number of adsorbed molecules per cm* of 
true surface area at full coverage. In agreement with the ex- 
patente results of other investigators, a change in bond type 
or H on Fe and Ni at higher coverages is found. P. Zwietering, 
H. L. T. Koks, and C, Van Heerden. Physics and Chemistry of 
Solids, vy. 11, nos. 1/2, Sept. 1959, p. 18-25. 


3401 Hall Coefficients of Dilute Copper Alloys. The Hall 
coefficients of dilute alloys of Mn, Fe, Co, Ni, Zn, Sn, Si, and 
Ge in Cu have been measured as a function of composition at 
room temperature and 77 K with fields up to 10 kG. Two sets 
of Cu-Mn alloys have been prepared from purified Mn. In one 
set, special efforts were made to reduce the impurity O content 
of the Mn. The dependence of the Hall coefficient on composi- 
tion is different for the two sets, although both have a minimum 
near 4% Mn. For all these dilute substitutional alloys, the Hall 
coefficients are independent of magnetic field. M. D. Blue. 
Physics and Chemistry of Solids, v. 11, nos. 1/2, Sept. 1959, 
p. 31-36. 

3402 Magnetoresistance of Copper. The magnetoresistance 
of Cu has been measured at 297, 78 and 4-2 K. In a transverse 
field of 100 kG at room temperature, the resistance increased 
about 4 per cent and, within experimental error, was a quadratic 
function of the applied magnetic field. At the lower tempera- 
tures the field-dependence of the transverse magnetoresistance 
is considerably less than quadratic and approaches linearity at 
high fields. Considerable temperature-dependence for Kohler’s 
rule was found. J. de Launay, R. L. Dolecek, and R. T. 
Webber. Physics and Chemistry of Solids, y. 11, nos. 1/2, Sept. 
1959, p. 37-42. 


3403 Magnetic Susceptibility and Electrical Resistivity of 
An-Mn Alloys. From magnetic measurements made on Au-Mn 
alloys in both the states, ordered and disordered, the magnetic 
moment « of the Mn atoms and the Weiss temperature @ of the 
alloys were determined. In the temperature range used (90- 
1020 K), the electrical resistivity of the alloys was also deter- 
mined. The @ values of the alloys are found to vary regularly 
with composition, being positive at low and negative at _ 
Mn concentrations. Resistivity/concentration curves were - 
tained in three different states of the alloys, the atomic as well 
as the magnetic order being considered. A. Giansoldati, J. O. 
Linde, and G. Borelius. Physics and Chemistry of Solids, v. 11, 
nos. 1/2, Sept. 1959, p. 46-54. 


See also: 2820 (fatigue strength of a copper coating); 3448 
(magnetic properties of Fe powder compact). 


METALS—MECHANICAL WORKING 


3404 The Distribution of Contact Pressures in the Rolling 
of Metals. A comparison is made between the experimentally 
determined contact pressure distributions obtained on square 
bars and flat strips. The former showed double peaks in the pres- 
sure, one near entry and the other near the roll center line. A 
pressure peak is obtained near the center line only for strip- 
rolling. Two independent analyses were made. One allowed the 
double peak for the square bars to be predicted with fair ac- 
curacy trom stress-strain data, The second, based on the local 
elastic deformation of the rolls, also showed the transition in 
pressure distributions from billet to strip-rolling. C. W. Mac- 
Gregor and P. B. Palme. ASME, Transactions, Series D, 
Journal of Basic Engineering, v. 81, no. 4, Dec. 1959, p. 
669-680. 


3405 The Effects of Friction in the Rolling of Metals. 
M. D. Stone. ASME, Transactions, Series D, Journal of Basic 
Engineering, v. 81, no. 4, Dec. 1959, p. 681-686. 


3406 Metallographic Investigation of Chip Formation 
During Cutting. Wear of cutting tools; effect of tool geometry 
and cutting speed on temperature, surface quality, and rate of 
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metal removal. (In French.) Etude meétallographiqu 
formation du copeau d’usinage. Michel Weisz. 

Recherches de la Siderurgie, Publication, ser. A, no. 142, Feb. | 
1957, 204 pp. (TN602 In7p Vis.) 


3407 Softness Problems in the Manufacture of Fine 
per Wire for Enamelling. An account is given of the metal. 
lurgical and physical factors influencing the softness of annealed 
Cu wire. The term “softness” is defined, and a summary jg 
presented of the recommended methods for measuring it, The 
control of the raw material and finished wire on the basis of the 
spring-elongation test is described. Experiments on a laboratory 
scale were carried out to elucidate the factors that influence the 
softness of wire during manufacture. The factors investigated 
include temperature variation during hot rolling, annealing o 
slow cooling of the rod, annealing of wire at different inter. 
mediate dimensions, and finish-annealing. S. Carlén, R. Kihj. 
berg, and S. Lundquist. Institute of Metals, Journal, y, 8% 
pt. 1, Sept. 1959, p. 15-23. 


3408 Mathematical Aids to Determine Spread and Redye. 
tion Rates in Rolling. A simplified procedure for handling the 
Ekelund spread formula. Louis Moses. Iron and Steel Engineer, 
v. 36, Dec. 1959, p. 65-77. | 


3409 Operational Research Studies in the Forging In. 
dustry. Some increase in forging output can be obtained without 
improvement in existing equipment, by divorcing manipulation 
and transporting, and by scheduling work into the furnaces, but 
to obtain even the present potential press or hammer per- 
formance, improved handling equipment is required, and there 
is great scope for saving by increasing furnace efficiency. R. H. 
Colleutt, J. Banbury, and J. V. Chelsom. Iron and Steel In- 
stitute, Journal, v. 193, pt. 2, Oct. 1959, p. 148-157. 


3410 Spread and Elongation in Flat Tool Forging. Predic- 
tions of the elongation and sideways spreading, which occur 
when forging square bars with flat tools, can be made from in- 
formation given in this paper. Data from carefully controlled 
forging experiments has revealed an empirical relation govern- 
ing the change of shape in each pass, which is expressed in a 
simple graphical form. In addition, the results indicate that each 
forging stroke contributes most to the elongation of a forging 
when wide tools and heavy reductions are used. A. Tomlinson 
and J. D. Stringer. Iron and Steel Institute, Journal, v. 193, pt. 
2, Oct. 1959, p. 157-162. 


3411 Theoretical Analysis of Bloom and Billet Forging. 
A theory is developed for the cogging of square blooms and | 
billets by means of flat tools, with the view to finding the best 
working procedure for use in a mechanized press forge and to 
provide leads on the development of plant and techniques for | 


automatic forging. J. G. Wistreich and A. Shutt. Iron and 
Steel Institute, Journal, v. 193, pt. 2, Oct. 1959, p. 163-176. 


3412 Machining and Fabricating High Strength Steels. 
Paul S. Kikeli, et al. Paper from “High Strength Steels for 
Aircraft”, American Society for Metals, Cleveland. p. 41-51. 
( TL699.S8 S89h ) 


3413 The Use of Ceramic Cutting Tools on Cast Iron. | 
Effect of tool geometry and cutting variables on tool life. Com- | 
arisons with carbide tools. (Jn Dutch.) Het gebruik van 
eramisch snijmateriaal op gietijzer. Th. J. A. Cornelissen. 
Metaalinstituut T.N.O. Publikatie 60, Nov. 1958, 7 pp. (TN608 
M56p Contin. ) | 


3414 Methods of Cutting Fluid Application. Conventional 
practice; application of fluids through clearance crevice and as 
a mist; special methods of application in grinding. 1. S. Morton. 
Scientific Lubrication, vy. 11, Nov. 1959, p. 39-43. 


3415* The Surface Roughness of Hot and Cold Drawn 
Steel Tubes. Development of the external and internal surface 
during cold shaping. Effect of the reductions in diameter, of the 
wall thickness, the angle of the draw ring, as well as of the 
initial surface in hollow drawing, and drawing with a mandrel 
and with a rod. Change of the surface when using several — 
without intermediate treatment. Effect of annealing and pickling, 
and of the different types of separation layers and lubricants. 
(In German.) Die Oberflichenrauheit bei warm und kalt gezo | 
genen Stahlrohren. Heinz Miihlenweg. Stahl und Eisen, v. 79, 
no. 25, Dec. 10, 1959, p. 1844-1852. 
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3416" The Elastic-Plastic Bending of Round Bars and Its 
Application to the Process of Straightening in Three-Roll 
Straightening Machines. General theoretical principles: state 
of stress and bending moment, elastic-plastic limits, bending 
line. Application of the principles to the straightening process: 
adjusting the straightening rolls, straightening effort, trials car- 
ried out on a three-roll straightening machine, selection of the 
roll crown, change of the bar diameter during straightening. 
(In German.) Das elastisch-plastische Biegen von Rundstiiben 
und seine Anwendung auf den Richtvorgang in Dreiwalzen- 
Richtmaschinen. Oskar Pawelski and Werner Lueg. Stahl und 
Risen, v. 79, no. 25, Dec. 10, 1959, p. 1852-1862. 


3417* How to Apply Electrolytic Machining. Data for ap- 
plication in internal, as well as external, work. Lynn A. Wil- 
liams. Tool Engineer, vy. 43, no. 6, Dec. 1959, p. 43-49. 


3418* Piercing Automation for Short-Run Production. 
Turret punch presses provide a means of lowering piercing costs 
in short-run production. With the addition of numerical control, 
productivity is increased five-fold and more consistent results 
are obtained than is possible with manual operation. Pro- 
gramming of the machine is also automated. T. W. Black. Tool 
Engineer, v. 43, no. 6, Dec. 1959, p. 55-58. 


3419* Increasing Die Life. Extensive laboratory tests in- 
dicate that punch and die life is shortened, rather than length- 
ened, by polishing punch and die faces. Paper glued to the face 
of the sheet increases tool life. Otto and Werner Kienzle. 
Tool Engineer, v. 43, no. 6, Dec. 1959, p. 67-69. 


3420° Thread Rolling Feeders Improve Output. By de- 
parting from conventional concepts of thread-rolling machine 
design, it was possible to develop a new machine that increased 
production 550%. A. C. Ellsworth. Tool Engineer, v. 43, no. 6, 
Dec. 1959, p. 70-71. 


See also: 3075 (reducing metalworking cost); 3504 ( fabrica- 
tion of nuclear core materials ). 


METALS—METALLOGRAPHY. 
TRANSFORMATIONS, AND STRUCTURES 


3421 Metallographie Investigation of Precipitation of 
Silicon From Aluminum. The results are shown to be con- 
sistent with the hypothesis that, in the quenched alloy, pre- 
cipitation occurs on dislocation loops that result from the 
coalescence of quenched-in vacancies. H. S. Rosenbaum and 
D. Turnbull. Acta Metallurgica, v. 7, Oct .1959, p. 664-674. 


3422 Dislocation Theory of the Formation of Small-Angle 
Boundaries. The elastic interaction energy of some simple 
arrays of edge dislocations is calculated as a function of position 
of one member of the array on its glide plane. The resulting 
energy relations are interpreted as binding potentials for the 
capture of a dislocation by the array. This mechanism is as- 
sumed to be operative in the formation of small-angle grain 
boundaries in crystals. H. A. Atwater, American Journal of 
Physics, v. 27, no. 8, Nov. 1959, p 597-601. 


3423* Domain Structure of Cobalt Whiskers. An inves- 
tigation was made by the colloid technique. A new type of 
omain structure was found; the width of the domains was 
studied as a function of the thickness of the whisker. This 
dependence follows a two-thirds power law and does not agree 
with existing theories which predict a half-power law. Jan 
Kaczér, Richard Gemperle. and Zdenék Hauptman, Czecho- 
slovak Journal of Physics, v. 9, no. 5, 1959, p. 606-612. 


3424* A Study of the Influence of Dislocations on Some 
of the Magnetic Properties of Permalloy Alloys. The influ- 
ence of dislocations produced during plastic tension on some 
magnetic properties is studied experimentally with special atten- 
tion to the coercive force of Fe-Ni alloys with a cubic face- 
centered lattice. Vicena’s theory of the influence of dislocations 
on the coercive force is applied. An equation for the depend- 
ence of coercive force on the plastic lengthening of the samples 
is derived. Zdenék Malek. Czechoslovak Journal of Physics, 
v. 9, no. 5, 1959, p. 613-626. 
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3425* Contribution to the Zinc-Antimony Phase Diagram. 
Results of X-ray studies of this system, whose phase diagram 
had been considered to have three intermetallic compounds: 
ZnSb, Zn.Sbs, and Zn,Sby. It is established that the ZnsSb. 
phase can decompose into §-Zn.Sbs and Zn. (In German.) 
Beitrag zum Phasendiagramm von Zn-Sb. Vratislaw Tydlitat. 
Czechoslovak Journal of Physics, v. 9, no. 5, 1959, p. 638-640. 


3426* Optical Methods of Studying Surface Finish. The 
author reviews five optical techniques for studying the topog- 
raphy of metal surfaces and the Kinetics of film growth, i.e., 
straight-interference, light profile microscopy, multiple-beam 
interferometry, and surface-reflectivity measurements. The last 
method is considered to be novel in its application to metal 
finishing. Preliminary results obtained for polished brass sur- 
faces and for various electrodeposited metal coatings are dis- 
cussed. O. S. Heavens. Institute of Metal Finishing, Transac- 
tions, v. 36, pt. 5, Autumn 1959, p. 159-166. 


3427 The Solubilities of Niobium, Cerium, and Strontium 
in Liquid Bismuth. The solubility of Nb in liquid Bi is shown 
to be very low, with no indication of the formation of inter- 
metallic compounds. The equilibrium diagram of the Bi-Ce 
system has been determined up to 17-5 wt.-€ Ce and that 
of the Bi-Sr system up to 12-5 wt.-€ Sr. Evidence is given 
that the first intermetallic compounds to form are BisCe and 
Bi,Sr, respectively. No indication of a eutectic was found at 
the Bi end of the Bi-Ce system, but a eutectic occurs at about 
0-2% Sr in the Bi-Sr system. R. J. Pleasance. Institute of 
Metals, Journal, v. 88, pt. 1, Sept. 1959, p. 45-48. 


3428 Development of Cube Texture in Silicon-Iron. There 
are at least three methods for producing this texture; these 
are discussed in the light of present knowledge of texture 
development in body-centered cubic metals. J. R. Brown. 
Iron & Steel, v. 32, no. 12, Nov. 1959, p. 519-523. 


3429 Surface Effects Occurring During the Heating and 
Cooling of Plain Carbon Steels. When polished specimens 
of plain carbon steels are heated and cooled in inert atmos- 
pheres, it is found that the structure of the surface layers is 
no longer representative of the interior structure of the speci- 
mens. It is concluded from investigation that the differences 
are caused by the fact that the free surface acts as a grain 
boundary on cooling, thus allowing the nucleation of pro- 
eutectoid constituents at the surface. M. J. Olney and G. C. 
Smith. Iron and Steel Institute, Journal, vy. 193, pt. 2, Oct. 
1959, p. 107-116. 


3430 Diffusion of Oxygen in Silicon. Oxygen has been 
diffused into Si at temperatures above 1250 C. The diffused 
layers have been detected by subjecting the samples to a second 
heat treatment at 450 C. The donors, which then form from the 
O, cause the layer to convert to n type. The relationship between 
donor and O concentrations was established by studying donor 
formation in crystals of known O concentration. R. A. Logan 
and A, J. Peters. Journal of Applied Physics, v. 30, Nov. 1959, 
p. 1627-1630. 


3431 Magnetic Viscosity in lron Due to Carbon Atoms 
Anchored in Dislocations. A specimen of Fe containing 0.01% 
of C in solid solution has been cold worked by 7€ and aged at 
room temperature. After this treatment it shows a new peak 
of magnetic viscosity at 180 C. The diffusion process giving 
rise to the peak is controlled by an activation energy of about 
32,000 cal/g atom and a time constant at infinite temperature of 
about 10°“* sec. G. Biorei, A. Ferro, and G. Montalenti. Jour- 
nal of Applied Physics, v. 30, Nov. 1959, p. 1732-1735. 


3432 Influence of the Angle of Incidence on Sputtering 
Yields. Smal! metal spheres are bombarded by uniform Hg’ ion 
beams of low energy (125 to 800 ev). Comparison of shadow 
micrographs of the spheres before and after sputtering makes it 
possible to determine the influence of the angle of incidence on 
sputtering yields. Gottfried Wehner. Journal of Applied 
Physics, v. 30, Nov. 1959, p. 1762-1765. 


3433 Grain-Boundary Diffusion of Zine in Copper Meas- 
ured by the Electron-Probe Microanalyzer. Grain-boundary 
and lattice diffusion of Zn vapor into Cu at 550 C were meas- 
ured with the electron-probe microanalyzer and the results were 
used to calculate the diffusion coefficients. The lattice diffusion 
coefficient Dz increases from 5 x 10°" to 3 x 10°* over the 


| 
tut de 
, Feb, | | 
Cop. 
metal- 

nealed 
lary js | 
of the 
ratory 
ice the | 
tigated 
ing or 

inter- 

Kihl. 

v. 88, 
Reduce. 
ng the 
gineer, 
in. 
rithout 
lation 
»s, but 
per- 
there 

R. H. 
s and 
e best | 
nd to | 
es for 
and 
76. 
teels, 
Is for 
11-51. 

Iron. 

Com- 
van 
issen. 
N603 
tional | 
nd as 
rion. 
rawn 
urface 
the 
f the 
ndrel 
asses 
kling, 
rants. 

ezo- 
79, | 


concentration range from 2 to 27.5 atomic percent Zn. Over the 
same concentration range, the grain boundary diffusion co- 
efficient Ds changes from 1 x 10°’ to 7 x 10°*. M. R. Achter, 
L. S. Birks, and E. J. Brooks. Journal of Applied Physics, v. 
30, Nov. 1959, p. 1825-1827. 


3434 Dendritic Growth of Germanium Crystals. Controlled 
dendritic growth of Ge from the melt yields long thin strips 
whose principal surfaces are optically flat {111} crystallo- 
graphic planes except for the occasional presence of small steps. 
The crystals grow rapidly in the (211) direction, have twin 
planes parallel to the flat surfaces, and can withstand an elastic 
strain exceeding 10°*. The distribution coefficients of impurities 
are close to unity compared to quasi-equilibrium values. The 
presence of the twin plane makes growth in opposite directions 
in the twin plane dissimilar, not only in the zincblende lattice, 
but generally. 4. I. Bennett and R. L. Longini. Physical Re- 
view, v. 116, 2nd ser., no. 1, Oct. 1, 1959, p. 53-61. 


3435 Tracer Diffusion in a Chemical Concentration 
Gradient in Silver-Cadmium. Measurements were made on 
seven Ag-aAgCd diffusion couples of the diffusion of a layer of 
radioactive tracer atoms (either Ag**® or Cd"*) located origi- 
nally at the Ag-AgCd interface. It was found that the center of 
gravity of the layer of tracer atoms shifted from its original 
mg ee marked by W wires. The shapes of the tracer profiles 
or Ag**® were quite different from those for Cd***. However, 
for both Ag and Cd tracer, the center of gravity moved toward 
the Cd-rich region. Chemical interdiffusion and Kirkendall shift 
measurements were consistent, within errors, with those pre- 
dicted by Darken. John R. Manning. Physical Review, v. 116, 
2nd ser., no. 1, Oct. 1, 1959, p. 69-79. 


8436* Algebraic Method to Obtain Irreducible Representa- 
tions of Space Groups With an Application to White Tin. 
In present method, it is enough to treat explicitly at most only 
symmetry elements equal in number to the operations of the 
point group to which concerned lattice belongs, regardless of the 
cases with or without spin, and also of interior points or the 
—_ of the Brillouin zone boundary. Shoichi Mase. Physical 
ociety of Japan, Journal, v. 14, Nov. 1959, p. 1538-1550. 


3437* Isolating the Structural Constituents in Nickel-Rich 
Alloys on the Basis of Electrochemical Preliminary In- 
vestigations. During the application of an electrolytic isolating 
process to Ni-rich alloys, the potential difference between the 
specimen surface and the solution was maintained at the proper 
value by means of an electronically controlled potentiostate. 
With an alloy containing 74% Ni, in a phosphoric acid electrolyte 
with 975 mV anode potential, the y-phase and the carbides were 
isolated from the matrix, whereas at 600 mV in a potassium 
bromide electrolyte the y'-phase is dissolved. (In German.) 
Isolierung von Gefiigebestandteilen in nickelreichen Legierun- 
en auf Grund elektrochemischer Voruntersuchungen. Christa 
ischner-Gensch. Technische Mitteilungen Krupp, v. 17, no. 3, 
Sept. 1959, p. 130-136. 


3438 An X-Ray Diffraction Study of Irradiated — 
denum. Changes in the lattice parameter, X-ray line width, 
and microhardness of commercial Mo were observed after ir- 
radiation at 35 + 5 C to various total fast neutron exposures 
from 6.5 x 10** to 1.2 x 10*° nvt (neutrons per cm’). The lattice 
parameter versus neutron exposure curve maximizes near 5.0 x 
10** nvt, and at 1.2 x 10° nvt a net decrease from the pre- 
irradiation value occurs. D. L. Gray and W. V. Cummings, Jr. 
U. S. Atomic Energy Commission, HW-60907, July 1, 1959, 
19 pp. (UF767 Un3.lhw Contin. ) 


3439* X-Ray Investigation of the Cold-Age-Hardening of 
Aluminum-Magnesium-Copper- and Aluminum-Magnesium- 
Zine- Alloys. The structure of the preprecipitation states was in- 
vestigated in Al-rich alloys. In the system Al-Mg-Cu, two types 
of zones exist: monatomic layers of Cu as in the system Al-Cu, 
and small voluminous zones of ordered MgCu. In an Al-Mg-Zn 
alloy with a low content of Mg, the ordered MgZn zones change 
for a structure of the type AuCullI. In the translation planes, 
excess atoms of Zn are substituted for Mg atoms. (In German.) 
Réntgenographische Untersuchung der Kaltaushirtung von 
Aluminium-Magnesium-Kupfer- und Aluminium-Magnesium- 
Zink-Legierungen. Volkmar Gerold and Herbert Haberkorn. 
Zeitschrift fiir Metallkunde, v. 50, Oct. 1959, p. 568-574. 


3440° Concerning Eutectoid Crystallization. Steel, Sn, ang 
Al bronzes were investigated to find out how far the laws of 
eutectic crystallization may be applied to eutectoid crystalliza. 
tion. The differences are emphasized and discussed in connection 
with pearlite formation in steel. (In German.) Uber die eutek. 
toide Kristallisation. Erich Scheil and Amir Huschang Paksad, 
Zeitschrift fiir Metallkunde, v. 50, Oct. 1959, p. 582-587, 


3441* The Binary Alloy System Aluminum-Molybdenum, 
The lag diagram was established. The intermetallic com. 
pounds Al,2Mo, AlsMo, AlsMo, AleMo, and AlMos were shown 
to occur. (In German.) Das Zweistoffsystem Aluminium-Molyb. 
din. Franz Sperner. Zeitschrift fiir Metallkunde, v. 50, Oc 
1959, p. 588-591. 


3442* The Constitution of the Silver-Copper-Tin System, 
Phases of primary crystallization; course of melting grooves 
location of melting equilibria; isothermal sections at 500 and 
600 C; temperature-concentration sections up to 25% Sn. (In 
German.) Uber den Aufbau des Systems Silber-Kupfer-Ziny 
Erich Gebhardt and Giinter Petzow. Zeitschrift fiir Metall. 
kunde, v. 50, Oct. 1959, p. 597-605. 


3443* Electron Microscope Investigation of Precipitates 
in an Aluminum-Silver Alloy by the Thin Layer Method, 
Precipitates in an Al alloy with 15% Ag were investigated op 
thin slices, prepared by diamond knife and ultramicrotome. Ip 
the early stages of precipitation, lattice disturbances can he 
made visible which are apparently connected with Guinier 
Preston-Zones. (In German.) Elektronenmikroskopische Unter- 
suchung der Ausscheidungen in einer Aluminium-Silber-Legier- 
ung mit der Diinnschnittmethode. Ludwig Reimer. Zeitschrift 
fiir Metallkunde, v. 50, Oct. 1959, p. 606-610. 


3444* Concerning the Kinetics of the Reaction of Solid 
and Molten Aluminum With Iron. Diffusion was related to 
the structural behavior of the »-phase (AleFes), which forms 
during the phase boundary reaction. An extremely high rate of 
diffusion occurs in the direction of the c-axis of this phase. The 
activation energy of the diffusion process is 13.1 kcal per gram- 
at. wt. Theoretical and practical significance of the diffusion 
mechanism. (In German.) Uber die Kinetik der Reaktion von 
festem und fliissigem Aluminium mit Eisen. Theo Heumann 
and Siegfried Dittrich. Zeitschrift fiir Metallkunde, vy. 50, Oct. 
1959, p. 617-625. 


See also: 2960 (structure of electrodeposits ). 


METALS—POWDER 


3445 A Large High Temperature Vacuum Sintering Fur- 
nace. Design of a vacuum furnace having three-phase, resist- 
ance-heated, W elements and metallic shields for use at tem- 
peratures of 2200 C and above. A work zone of 200 cu. in. is 

rovided in which exceptionally rapid heating and cooling may 
be achieved. Typical curves are shown. The limitations of tem- 
perature and use of gas atmospheres are noted. C. B. Sibley. 
Paper from “American Vacuum Society, Inc., 1958, Vacuum 
Symposium Transactions”, Pergamon Press, New York. 1959, p. 


181-184. (QC166 C73v Over.) 
3446 Coating Uranium Dioxide Powders With Metallic 


Tungsten. The feasibility of coating nuclear fuel particles with 
protective films was investigated as a means of preventing 
operational problems. Tungsten was selected as the coating 
material because it is the most refractory metal known. Condi- 
tions were established for coating UO. powders with W by 
reduction of WCl. in a fluidized bed of the powder. Mechanical 
vibration was necessary to obtain a satisfactory coating. T 
availability of precoated nuclear fuel particles should permit 
development of superior multiphase fuel elements and lead to 
renewed interest in other types of nuclear reactors. Metals other 
than W can be deposited on fuel particles, and a number 
such systems are now being evaluated. Joseph H. Oxley, James 
F. Hannah, John M. Blocher, Jr., and Ivor E. Campbell. 
Industrial and Engineering Chemistry, v. 51, Nov. 1959, P. 
1391-1394. 
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3447 Fiber Metall . A Progress Re . Production 
methods; properties and applications of products. Robert H. 
Read. Materials in Design Engineering, v. 50, Dec. 1959, p. 


104-106. 


3448* The Coercive Force of Fine Iron Powders. The in- 
trinsic coercive force of compacts prepared from H-reduced 
ferric oxide powder was studied as a function of particle size in 
the range 200-800 A. For well-dispersed powder, the coercive 
force increases sharply with particle size to a value of 970 
gersteds, where the nominal particle size is 260 A; above this 
value the coercive force decreases sharply. An _electron- 
microscope study of powders in the neighborhood of the 
maximum shows that the experimentally determined coercive 
force is in good agreement with recent theory. E. H. Carman. 
Powder Metallurgy, no. 4, 1959, p. 1-14. 


3449* The Development of 50:50 Nickel-Iron for Mag- 
netic-Amplifier Cores. A 50 wt.-¢ Ni-Fe strip 0.004 in. thick 
was produced from commercially pure material by powder- 
adierey techniques. The degree of cold rolling and the an- 
nealing temperature were varied over a limited range. The 
suitability of the material for magnetic-amplifier application 
was tested. G. P. J. Buchi, T. B. Burnett, and J. E. Thomp- 
son. Powder Metallurgy, no. 4, 1959, p. 15-22. 


3450* The Production of Grain-Oriented 50:50 Nickel- 
Iron Magnetic Strip by Cold Rolling From Sintered Com- 
pacts. 50:50 Ni-Fe strip was cold rolled from sintered compacts 
to thicknesses of 0.0015 and 0.004 in., with final reductions of 
92-99%. After annealing at 1050-1200 C, the cube texture devel- 
oped, thus giving a material with a rectangular hysteresis loop 
when magnetized in either the rolling or the transverse direc- 
tion. The alloys with the best magnetic properties contained 
48-50% Ni. In this range of composition, the remanence ratio 
and coercivity varied from 0.91 to 0.94 and 0.11 to 0.19 
respectively, depending upon the processing schedule used. E. 
¥. Walker and R. E. S. Walters. Powder Metallurgy, no. 4, 
1959, p. 23-31. 


3451* The Fabrication of Soft Magnetic Alloy Strip From 
Powders. An investigation was carried out into the properties 
of high-permeability Ni-Fe-base alloys made by powder-metal- 
lurgical methods. It is shown that, at the upper limits of com- 
position considered, the initial permeability of Mumetal is still 
increasing. With the straight Ni-Fe alloys, maximum perme- 
ability decreases over the range 45-55% Ni, but the initial 
permeability tends to increase gradually over the upper end of 
this range. It is shown that the results are reproducible. Men- 
tion is also made of sintered silicon-irons and cobalt-irons. H. 
H. Scholefield and S. G. G. Richardson. Powder Metallurgy, 
no. 4, 1959, p. 44-56. 


3452* Permanent Magnets From Elongated Single-Domain 
Particles. A process is described for producing elongated single- 
domain (ESD) fine-particle magnets. The 150-A. ESD Fe or 
Fe-Co alloy particles are prepared by controlled electrodeposi- 
tion into Hg, followed by thermal growth and treatment with a 
third metal to attain optimum particle shape and magnetic 
properties. The particles are then aligned by a magnetic field, 
compacted under pressure, freed of Hg by vacuum distillation, 
and embedded in a suitable matrix. This is ground to a coarse 
powder and fed into automatic presses for realigning and com- 
acting to the final magnet shape. F. E. Luborsky, T. O. 
_ and L, 1, Mendelsohn. Powder Metallurgy, no. 4, 1959, 
p. 57-78. 


3453* The Variation in Intrinsic Coercivity of Lron-Cobalt 
Powders Prepared by Electrolysis Into Mercury. W. Wright. 
Powder Metallurgy, no. 4, 1959, p. 79-89. 


3454* The Powder Metallurgy of Titanium-Tin Alloys 
Containing up to 15% Tin. R. F. Smart and E. C, Ellwood. 
Powder Metallurgy, no. 4, 1959, p. 108-119. 


3455* A Contribution to the Physics of the Sintering 
Process in Carbonyl Iron. Sintering tests of pressed carbony! 
Fe powder revealed a linear relationship between the porosity 
of the specimens after sintering and after pressing. The activa- 
tion energy for the density increase in the a-region is 40 kcal/- 
mol; in the y-region it is 45 kcal/mol. The average pore surface 

pe was determined by a new process. (In German.) Zur 
Physik des Sintervorgangs an Karbonyleisen. H.-D. Dietze. 
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Technische Mitteilungen Krupp, v. 17, no. 3, Sept. 1959, p. 
103-110. 


NONDESTRUCTIVE TESTING AND 
QUALITY CONTROL 


3456 The Spring-Elongation Test. A Method for Assessing 
the Suitability of Copper Wire for Enamelling. A study has 
been made of a new methed for assessing the suitability of Cu 
wire for enameling. In the test, Cu wire, annealed at 200 C, is 
wound into a coil, which is elongated by a given load. The 
plastic (permanent) elongation is termed the “spring-elongation 
number”. A high degree of final reduction results in a less soft 
wire after finish-annealing, owing to a decrease in grain size. 
Franz Schiickher and Rune Nilsson. Institute of Metals, 
Journal, v. 88, pt. 1, Sept. 1959, p. 7-14. 


NUCLEAR PHYSICS, NUCLEONICS, 
AND RADIATION 


3457* A Search for Levels of ‘Li Between 9-0 and 9-55 
MeV Excitation. The cross section of the reaction “Li(n,"H)*‘He 
has been measured, with good energy resolution, over the 
neutron range 2.0-2.65 MeV. No resonance structure was ob- 
served in this experiment and possible reasons for this are 
discussed. K. H. Purser. Australian Journal of Physics, v. 12, 
no. 3, Sept. 1959, p. 231-236. 


3458* Scattering of High Energy Polarized Nucleons by 
Complex Nuclei. The elastic scattering of 220 MeV polarized 
nucleons by C and Ca is studied using a new expression for the 
polarization. Except at small angles of scattering, substantial 
agreement is obtained with the results of calculations using a 
simplified form of the WKB method. B. A. Robson. Australian 
Journal of Physics, v. 12, no. 3, Sept. 1959, p. 248-257. 


3459* Cern’s Synchro-Cyclotron. Accelerating H ions to 
energies of 600 MeV is a task requiring substantial plant, care- 
ful control, and special safeguards. At Meyrin, near Geneva, 
it has been accomplished by international teamwork. F. W. 
Woodcock and Guy Boyadjian. Control, v. 2, no. 17, Nov. 
1959, p. 104-107. 


3460* Tandem Generator for Nuclear Research. This new 
technique allows particles to be accelerated to high energies by 
using the same potential difference twice-over. This is done by 
changing the charge on the particle from negative to positive 
half-way along the path. K. W. Allen. Discovery, v. 20, Nov. 
1959, p. 478-481. 


3461 Volume Increases in Fissile Materials on Neutron Ir- 
radiation and the Effects of Thermal Fluctuations. When 
fissile materials are irradiated above 450 C in nuclear reactors, 
significant increases in volume occur as a result of the ac- 
cumulation of fission-product gases in cracks, or as bubbles 
which grow by creep of the surrounding matrix, though in some 
cases surface-tension forces exert a strong restraint. In the range 
450-650 C, volume increases in specimens of a-uranium struc- 
ture are generally greater than in those of cubic structure and 
are too large to be accounted for in terms of conventional creep- 
test data. There is some correlation between volume increases 
in a-uranium and thermal fluctuations during irradiation. This 
can be interpreted in terms of the enhanced creep of a poly- 
crystalline anisotropic material when subiected to temperature 
fluctuations, both small (~ +10 C) and when sufficiently great 
(~ +50 C) to produce intergranular stresses exceeding the 
yield stress. G. W. Greenwood. Institute of Metals, Journal, v. 
88, pt. 1, Sept. 1959, p. 31-37. 


3462* A Van De Graaff Accelerator Tube of Very Low 
Retrograde Electron Current. By designing the internal elec- 
trodes of the tube to trap retrograde electrons a voltage of 3.7 
MV has been obtained across a nine-foot-long tube, with im- 
measurably small electron currents. The performance of this 
tube is compared with that of tubes employing other internal 
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electrode designs. D. R. Chick, S. E. Hunt, W. M. Jones, and 
D. P. R. Petrie. Nuclear Instruments and Methods, v. 5, Oct. 
1959, p. 205-210. 


3463* A High Energy Gamma Ray Spectrometer. A y-ray 
eae wee for use in the energy range 50 to 150 MeV is 
escribed. The spectrometer employs a rather conventional lead 
glass Cerenkov counter in coincidence with a_ scintillation- 
counter telescope as a detector. The circuits which detect and 
analyze the y rays are of simple and reliable design, and use 
only crystal diodes and switching transistors as their active ele- 
ments. R. Gabriel, E. L. Garwin, and C. M. York. Nuclear 
Instruments and Methods, v. 5, Oct. 1959, p. 247-253. 


3464* Slow Neutron Capture and the (d,p) Reaction. The 
cross section for direct neutron capture with the emission of an 
electric dipole y-ray is evaluated with the help of the optical 
model. Charles K. Bockelman. Nuclear Physics, v. 13, no. 2, 
Oct. 1959, p. 205-223. 


3465* The Measurement of Short Lifetimes by a Refine- 
ment of the Recoil Technique. The Lifetime of the First 
Excited State of Ra***. It is shown that, by using a simple 
electron microscope lens to magnify the distance a nuclear recoil 
travels in the excited state, it is feasible to measure the time 
down to 2.0 x 10°" sec in strongly converted transitions from 
states populated in alpha disintegration. Further developments 
are discussed which may bring the limits down into the 
10° sec range. The method has been tested on the first 
excited state of Ra’** populated in the Th*** alpha decay. J. C. 
Severiens and F, W. Richter. Nuclear Physics, v. 13, no. 2, 
Oct. 1959, p. 239-257. 


3466* Nuclear Interactions of 660 MeV Protons and the 
Momentum Distribution of Nucleons in Nuclei. An_in- 
vestigation is carried out of the angular distributions and, by 
magnetic analysis, of the energy spectra of secondary charged 
particles emitted at angles of 7°, 12.2°, 18°, 24° and 30° in 
interactions of 660 MeV protons with nuclei of Be, C, Cu, and 
U. L. S. Azhgirey. et al. Nuclear Physics, v. 13, no. 2, Oct. 
1959, p. 258-280. 


3467* Two Particle Approximations of the Many Body 
Problem. II. A formulation of the theory of nuclear reactions 
is presented which exhibits very explicitly the connection be- 
tween the shell model and the compound nucleus model. A 
Breit-Wigner formula is derived in which the hard sphere 
scattering is replaced by the shell model scattering. The real 
and imaginary parts of the optical potential are calculated and 
the energy dependence of the so-called rearrangement energy is 
estimated. W. Brenig. Nuclear Physics, v. 13, no. 3, Nov. 1959, 
p. 333-349. 


3468* Spin-Orbit Splittings in Nuclei. Il. The j-doublet 
splittings of single-particle nuclear levels are calculated in 
terms of the effective two-body spin-orbit interaction operator— 
the reaction matrix. The recent results of Brueckner, et al. is 
used for the odd-state Kis-operator corresponding to Gammel- 
Thaler potentials. The doublet splittings of the nuclei Pb**, 
Bi**’, O'* and He® are discussed. J. Sawicki. Nuclear Physics, 
v. 13, no. 3, Nov. 1959, p. 350-359. 


3469* Collective Vibrations of Closed-Shell Nuclei. The 
collective frequencies are obtained by imposing the condition 
of time-independence on the expectation value of the energy. 
For some closed-shell nuclei it is found that the lowest vibra- 
tional state should not be of the quadrupole type. Numerical 
results for the quadrupole and octupole vibrations in O'* and 
the quadrupole vibration in Si** are given. J. M. Aratjo. 
Nuclear Physics, v. 13, no. 3, Nov. 1959, p. 360-381. 


3470* Compound Nucleus Processes in Medium Mass 
Nuclei. Recent experiments on (n,p) and (n,a) reactions in 
nuclei of mass A = 65 show quite strong angular anisotropies, 
with symmetry about 90°. We have examined the consequences 


of using the more correct form p: a(2I -+- 1) exp. j=ELEE}. 

The degree of anisotropy depends sensitively on ¢. A. C. 

Douglas and N. MacDonald. Nuclear Physics, vy. 13, no. 3, 


Nov. 1959, p. 382-396. 


3471* Elastic and Inelastic Scattering of 11 MeV Protons 
on Zn", Zn**, Zn** Isotopes. The elastic and inelastic scatter- 
ing of 11 MeV protons on separated isotopes of Zn (64, 66, 68) 
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is presented. The curves of elastic scattering exhibit differences 
which will be compared with theoretical curves in a late 
article. Inelastic spectra with good resolution are studied and 
the curves corresponding to the first excited state obtained 
(In French.) Diftusions Seen et inélastiques de protons de 
11 MeV sur les isotopes ““Zn. R. Beurtey, al. 
Nuclear Physics, v. 13, no. 3, Nov. 1959, p. 397-406. 


3472* C"(p, 2p)B" in the Impulse Approximation, Thy 
cross-section for C’*(p,2p)B" is calculated on the basis of 
the impulse approximation using a W.K.B. method, in whic, 
absorption is taken into account. The effects of reflection and 
refraction are discussed, and the former is treated approxi. 
mately. The effect of finite energy resolution on the observed 
angular distribution of the two protons is found. K. F. Riley, 
Nuclear Physics, v. 13, no. 3, Nov. 1959, p. 407-419. ‘ 


3473* On_ Diffractional Disintegration of Deuterons, 
Diffraction disintegration of deuterons on nuclei is considered 
under the assumption that the radius of the deuteron is appre 
ciably less than that of the nucleus. A differential cross section 
of the process is determined, giving the energy distribution of 
the disintegration products in the deuteron’s center-of-mag 
system and in the laboratory system, their angular distribution, 
the momentum distribution of the recoil nuclei, and the angular 
correlation between the disintegration products. A. G. Sitenko 
and V, K. Tartakovsky. Nuclear Physics, v. 13, no. 3, Noy. 
1959, p. 420-434. 


3474* Low-Type Integral Equations for the Absorption 
and Production of K Mesons. A discussion is given of Low- 
type integral equations for approximate transition amplitudes 
which describes the processes kK N— w+ Y andr +h 
— K + Y. Isobaric spin and angular momentum decompos- 
tions of the equations are performed, and the resulting sets 
of integral equations for the various amplitudes are discussed 
with non-relativistic approximations for the interaction current 
operators. Saul Barshay. Nuclear Physics, v. 13, no. 3, Nov. 
1959, p. 435-446. 


3475* On a Possible Connection Between Isobarie Spin 
and Strangeness and Inversion Properties of Spinors. A 
critical discussion of some ideas concerning the subject is pre- 
sented. A. M. Brodsky and D. D. Ivanenko. Nuclear Physics, 
v. 13, no. 3, Nov. 1959, p. 447-450. 


3476* p)C1” in the Unified Model. The gener 
expression for the angular distribution of protons derived from 
Sawicki’s transition matrix elements is given. The angular dis- 
tribution of protons in the reaction C1**(d, p)C1” is calculated 
assuming the strong coupling unified model. Calculation of the 
integral in the stripping formula takes into account the effect 
of the deformed surface of the nucleus. M. L. Mehta and 
C. S. Warke. Nuclear Physics, vy. 13, no. 3, Nov. 1959, p. 
451-455. 


3477* Parity Non-Conservation in Hyperon Decays. The 
suggestion made by Tati, relating parity conservation or non 
conservation to the type of particles involved in the weak 
interaction vertex responsible for the decay, is examined in the 
framework of d’Espagnat and Prentki’s formalism for strong 
and weak interactions. It is found that, as long as one considers 
only second-order effects, the results are in reasonable agree- 
ment with the available experimental data. Fernando E, Prieto. 
Nuclear Physics, v. 13, no. 3, Nov. 1959, p. 456-460. 


3478 Radioactive Decay of Dy'**. Decay of Dy'" is shown 
to feed three excited levels in Tb‘*’. Gamma rays with energies 
of 58, 200, 290, and 350 kev were observed and electron- 
capture branching ratios determined. Only L electron capture 
to the 350-kev leve! was detected. The half-life of the 58-kev 
level in Tb’*’ is shown to be less than 1 x 10° sec. B. 
Ketelle and A. R. Brosi. Physical Review, v. 116, 2nd set. 
no. 1, Oct. 1, 1959, p. 98-101. 


3479 Angular Distributions of Fragments From Neutron- 
Induced Fission of U*** and Pu***’. Angular distributions of 
fragment activities from neutron-induced fission of U™ a 

Pu*** were measured and show in detail the energy depend- 
ence of these distributions. The theoretically expected difference 
in low-energy anisotropy for these nuclides, which have similar 
fission thresholds but significantly different target spins, was 
not observed. The effective moment of inertia about the sym 


| 
| sp! 
am 
tar 
ser 
| $4 
as 
me 
by 
pul 
OA 
Ph 
ll 
34 
Cai 
stu 
Tes 
anc 
ene 
ela: 
ure 
ma 
cro: 
ela: 
sim 
anc 
Oct 
34 
Li’ 
17. 
ang 
lea 
witl 
D. 
Oct 
348 
Ele 
ang 
Ne’ 
forn 
| 
no. 
348 
stuc 
scin 
4 trog 
bets 
radi 
vers 
Bur 
195 
348 
| of § 
Cou 
and 
| yiel 
240 
: betty 
with 
| the 
elec 
31 


pproxi- 
served 


erons, 
sidered 
appre- 
section 
tion of 
)f-mass 
bution, 


mposi- 
ig sets 
cussed 
“urrent 
, Nov. 


shown 
gies 
-ctron- 
apture 
58-kev 
B. H. 


1 ser., 


metry axis, similarly obtained from application of a statistical 
model to the data, is found to be about 0.1 that of a rigid 
spherical nucleus. L. Blumberg and R. B. Leachman. Phys- 
ical Review, v. 116, 2nd ser., no. 1, Oct. 1, 1959, p. 102-106. 


3480 Energy Dependence of Fission Fragment Anisotropy. 
The dependence on energy of the anisotropy of fission frag- 
ment emission is discussed in terms of the Bohr model. It is 
shown that reasonable assumptions about the spectrum of ex- 
cited states at the barrier lead to results consistent with the 
currently available data for energies up to 10 Mev and for a 
variety of target nuclides, except for the fact that the target 
spin appears to have a much smaller effect on the anisotropy 
than might have been predicted. It is suggested that this 
anomaly may be understood in terms of the deformaton of the 
target nucleus. James J. Griffin. Physical Review, v. 116, 2nd 
ger., no. 1, Oct. 1, 1959, p. 107-118. 


3481 Thb'*’: A New Terbium Isotope. A new isotope with 
a 3.J-hr. half-life was produced in a 60-Mev proton bombard- 
ment of natural Gd. ‘the isotope was identitied to be Tb’*** 
by means of a mass separation performed on the chemically 
purified Tb fraction. Gamma-ray spectra revealed an intense 
640-kev peak belonging to Tb‘*’ decay. K. S. Toth, et al. 
Physical Review, v. 116, 2nd ser., no. 1, Oct. 1, 1959, p. 
118-119. 


3482 Gamma Rays From the Nuclear Photoeffect in 
Carbon, Oxygen, and Copper. A Nal crystal was used to 
study the spectra of gamma rays associated with the giant 
resonance cross section of the nuclear photoeffect in C, O, 
and Cu. The X-ray source was a bremsstrahlung beam whose 
energy was varied from 19 to 61 Mev. Cross sections for 
elastic, and mixed elastic and inelastic scattering were meas- 
wed at 135° to the X-ray beam. The Cu cross section has a 
magnitude which is well predicted by particle photoproduction 
cross sections coupled with a dipole dispersion theory. The 
elastic scattering cross section for C can be predicted in a 
similar fashion, but the O cross section cannot. A. S. Penfold 
and E. L. Garwin. Physical Review, vy. 116, 2nd ser., no. 1, 
Oct. 1, 1959, p. 120-130. 


3483. Angular Distributions of Deuterons From Li (p,d) 
Li’ Reactions. Angular distributions of deuterons induced by 
17.5-Mev protons on a natural Li target were observed at 
angles less than 50° in the laboratory system. Deuteron groups 
leaving Li® in its ground state and in states at 2.19 and 3.57 
Mev were studied, and the branching ratios were compared 
with intermediate coupling shell theory. E. F. Bennett and 
D. R. Maxson. Physical Review, vy. 116, 2nd ser., no. 1, 
Oct. 1, 1959, p. 131-133. 


3484 Determination of the Beta-Decay Interaction From 
Electron-Neutrino Angular Correlation Measurements. The 
angular correlation coefficients in the allowed 8 decays of He’, 
Ne’, Ne“, and were experimentally determined from 
measurements of the energy spectra of the recoil ions. The 
form of the S-decay interaction was deduced from these meas- 
wements. J. S. Alien, et al. Physical Review, vy. 116, 2nd ser., 
no. 1, Oct. 1, 1959, p. 134-143. 


3485 Decay of U*'’ and 7.3-min Np*'’. The radiations were 
studied with a solenoidal beta spectrometer, beta-, and gamma- 
scintillation spectrometers, and 180° permanent-magnet spec- 
trographs. The principal decay branch of U**’ is a 0.36-Mev 

ta transition to the 7.3-min state of Np*'’. The only other 
radiations observed which are attributed to U*"’ are the con- 
version lines associated with a 0.044-Mev transition. M. E. 
Bunker, et al. Physical Review, v. 116, 2nd ser., no. 1, Oct. 1, 
1959, p. 143-153. 


3486 Coulomb Excitation of States in Pt'’. Gamma rays 
of 99, 110, 130, 140, 210, and 240 kev were observed from 
Coulomb excitation of Pt'’’ with 3.0- to 5.5-Mev protons 
and a particles. The energy dependence of the gamma-ray 
yields indicates direct excitation of states at 99, 130, 210, and 
240 kev. The 140-kev gamma-ray is a cascade transition 

een states at 240 and 99 kev. These results do not agree 
with the conclusions of Bernstein and Lewis who measured 
the Coulomb excitation functions of the internal conversion 
electrons and found evidence for direct excitation of levels at 
$l and 130 kev but no evidence for direct excitation of a level 
at 99 kev. F. K. McGowan and P. H., Stelson. Physical Review, 
v.116, 2nd ser., no. 1, Oct. 1, 1959, p. 154-159. 
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3487 Production of Be’ in 30-42 Mev He-lon Bombard- 
ment of Oxygen, Aluminum and Copper. The production of 
Be’ in targets of O, Al, and Cu bombarded with 30- to 42-Mev 
He ions was studied using radiochemical techniques. At 40-Mev 
He-ion bombarding energy the formation cross sections are 
2.4 mb, 0.22 mb, and 0.018 mb, respectively. For Al and O 
targets the Be’ fragments are emitted sharply forward, implying 
a direct-interaction mechanism. George H. Bouchard, Jr. and 
A, W. Fairhall, Physical Review, v. 116, 2nd ser., no. 1, Oct. 
1, 1959, p. 160-163. 


3488 Neutron Spectra From the p d Reaction. The 
energy and angular distributions of neutrons from the p +- d 
n + p + p reaction were measured for incident protons of 
energy 6.06, 7.15, 8.90, and 13.5 Mev. The peak in the neutron 
spectra near the maximum neutron energy is in qualitative 
agreement with the calculations of Heckrotte and MacGregor. 
C. Wong, et al. Physical Review, vy. 116, 2nd ser., no. 1, Oct. 
1, 1959, p. 164-166. 


3489 Polarization of Rays in Pb**’. Polarization-direction 
measurements were made on the y-ray transitions in Pb**’ 
resulting from the decay of Bi**’’. These measurements were 
made to obtain additional information on both the spin of the 
level at 2.34 Mev and the multipole character of the decay 7 
ray. The observed polarization ee Bran the possible spin as- 
signment 9/2. It is concluded that the spin assignment is 7/2 
and that the 1.77-Mev y ray is predominantly Ml. P. H. Stelson, 
W. G. Smith, and F. K. McGowan. Physical Review, v. 116, 
2nd ser., no. 1, Oct. 1, 1959, p. 167-169. 


3490 Evidence for the Polarization of B’* Nuclei Pro- 
duced in a (d,p) Reaction. Evidence is presented that a lower 
limit for the polarization at 2.8 Mev is 17 + 5%. The sign of 
the polarization Px is in disagreement with the Newns model, 
and it is in agreement with a modified classical model. The 
sign of the proton polarization determined by Hillman and by 
Juveland and ee is also in agreement with the modified 
classical model. L. F. Chase, Jr. and G. Igo. Physical Review, 
v. 116, 2nd ser., no. 1, Oct. 1, 1959, p. 170-172. 


3491 Direct-Interaction Effects in Medium-Energy Fission 
of Uranium. The fraction of the fission events which occur 
after direct interactions rather than after compound nucleus 
formation was determined in a number of bombardments of U. 
The projectiles used were 10.5-Mev protons, 21-Mev deuterons, 
and 42-Mev alpha particles. The fraction of post-direct-inter- 
action fissions was obtained from measurements of the angular 
correlation of coincident pairs of fission fragments which 
emerged at approximately 90° to the incident particle beam. 
W. J. Nicholson and I. Halpern. Physical Review, v. 116, 2nd 
ser., no. 1, Oct. 1, 1959, p. 175-177. 

3492 Directional Properties of an Extensive Air Shower 
Array. The directional properties of an extensive air shower 
array consisting of three Geiger-Miller counter telescopes were 
examined, It is shown that the directional properties of this 
array show no great improvement over more conventional ar- 


rangements. C. B. A. McCusker, D. E. Page, and R. J. Reid. 


Physical Review, v. 116, 2nd ser., no. 1, Oct. 1, 1959, p. 
181-182. 
3493 Nucleon Correlation Effects in High-Energy Electron 


Scattering. By using Schiff's high-energy approximation, a sum 
rule is developed which relates the scattering of high-energy 
electrons from heavy nuclei to the two-particle correlation func- 
tion for the nucleus. It is shown that correlations due to the 
Pauli principle give a large effect in the region of momentum 
transfer from 100 to 300 Mev/c, and that correlations with a 
range of less than 10°'* cm do not make appreciable contribu- 
tion. W. E. Drummond, Physical Review, v. 116, 2nd ser., no. 
1, Oct. 1, 1959, p. 183-193. 


3494 Dispersion Analysis of Possible Parity Nonconserva- 
tion in Low-Energy Pion-Nucleon Scattering. An attempt is 
made to analyze the possible parity nonconservation in low- 
energy pion-nucleon scattering. ‘The use of relativistic dispersion 
relations enables us to relate such effects to the possible parity 
nonconservation in strange-particle production from pion- 
nucleon collisions. We show that large violations of parity con- 
servation in strange-particle production are indeed compatible 
with small effects in low-energy pion-nucleon scattering. S. 
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Fubini and D. Walecka. Physical Review, y. 116, 2nd ser., no. 
1, Oct. 1, 1959, p. 194-202. 3 nico 


3495 Multipole Singularities of Classical Vector and 
Pseudovector Fields. The general form of the equations of 
motion of a particle possessing multipole singularities of a 
neutral vector or pseudovector meson field was found by 
Harish-Chandra under the assumption of a divergenceless cur- 
rent. In a recent paper a more general form of the interaction 
was proposed, and the equations of motion were found for this 
case for neutral, charged and charge-symmetric fields. Forms 
are established for the multipole moments of arbitrary order 
compatible with these equations, and also of the moments com- 
patible with the more restrictive interactions proposed by 
Harish-Chandra, which include those of electrodynamics as a 
special case. Peter Havas. Physical Review, v. 116, 2nd ser., 
no. 1, Oct. 1, 1959, p. 202-217. 


3496 u-Meson Capture in Li’ Leading to the Ground State 
of He’. Calculation of the rate of capture reaction of u-mesons 
in Li* leading to the He* ground state (Godfrey-type reaction), 
a process which is expected to give more accurate information 
on the «-capture coupling constants than the capture in nuclei 
leading to ail possible final states. Induced pseudoscalar coupling 
and Gell-Mann’s conserved vector current are taken into ac- 
count, and numerical results are given assuming a universal 
weak interaction. The Li* and He’ wave functions are taken as 
shell model states with LS coupling and configuration mixing. 
H. Uberall. Physical Review, y. 116, 2nd ser., no. 1, Oct. 1, 
1959, p. 218-226. 


3497 Determination of the Pion-Nucleon Coupling Con- 
stant From n-p Scattering Angular Distribution. By the use 
of a method recently proposed by Chew, the pion-nucleon 
coupling constant is determined from differential cross sections 
for neutron-proton scattering. Data at 90 and 400 Mev were 
used. Details of the extrapolation procedure are discussed and 
the statistical methods used in interpreting the results are ex- 
plained. The resulting value of the coupling constant is between 
0.006 and 0.07, depending on the range and energy of the data 
included in the analysis. Peter Cziffra and Michael J. Morave- 
sik. Physical Review, v. 116, 2nd ser., no. 1, Oct. 1, 1959, p. 
226-230. 


3498 Decay of the Charged Pion. The amplitude for pion 
decay is related to quantities involved in the meson propagator 
under the strong coupling alone. For pseudovector coupling, 
the Goldberger and Treiman result follows under certain as- 
sumptions, but without an expansion in intermediate states. For 
pseudoscalar # coupling, similar, but somewhat inconsistent, 
results are obtainable by means of an equivalence relation ap- 
plied to the weak interaction. R. F. Sawyer. Physical Review, v. 
116, 2nd ser., no. 1, Oct. 1, 1959, p. 231-235. 


3499 Two Proposed Experiments for the Detection of the 
Dirac Monopole. A magnetic monopole may be detected by its 
deflection in an electric tield or by the character of the ionization 
it produces. The electric deflection experiment may be per- 
formed in a He bubble chamber where helical (or spiral) tracks 
whose axes are parallel to the D-lines would be certain evidence 
for the discovery of the monopole. Robert Katz and Darrell R. 
Parnell. Physical Review, v. 116, 2nd ser., no. 1, Oct. 1, 1959, 
p. 236-238. 


3500 Interference Effects in Neutral K-Particle Decay. An 
analysis is made of interference effects between the Kl’ and 
K2° components of a neutral K beam for decay in the channel 
S. B. Treiman and S, Weinberg. Physical Review, 
v. 116, 2nd ser., no. 1, Oct. 1, 1959, p. 239-240. 


3501* Excitation Functions for (p, n) Reactions With 
Titanium, Vanadium, Chromium, Iron and Nickel Up to 
Ep = 14 MeV. The absolute (p, n) cross sections on Ti*’, Ti**, 
v™, Cr®*, Fe®’, Fe*’, and Ni** were measured by the activa- 
tion method at proton energies up to 14 MeV. Shigeo Tanaka 
and Michiaki Furukawa. Physical Society of Japan, Journal, v. 
14, Oct. 1959, p. 1269-1275. 


3502* Monitoring X-Ray Tube Output With lonization 
Chamber. The intensity of X-ray beam can be stabilized by 
using an ionization chamber as a monitor which is placed 

tween an X-ray tube and a specimen. Namely, the filament 
current of the X-ray tube is controlled so as to keep the output 
potential of the ionization chamber constant. The ionization 
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chamber was designed in consideration of the response for wave. 
lengths and the statistical fluctuation of the output Voltage, 
Thus, high stability of a demountable X-ray tube as well as of 
a sealed-off one was obtained without rigorous regulation of 
tube voltage. Kenzo Tanaka, Jun-ichi Chikawa, and Tadashi 
Yamanaka. Physical Society of Japan, Journal, v. 14, Oc 
1959, p. 1321-1327. 


3503* Elastic Seattering of Protons by Helium Between 
9.2 MeV and 14.5 MeV. The scattering of protons by He was 
investigated from 9.2 MeV to 14.5 MeV with the INSJ variable. 
energy 160 cm cyclotron. The full angular distribution curyes 
were taken at 12.04 MeV and 14.32 MeV. Both curves have 4 
minimum at 115° and show the evidence of Coulomb-nuclea 
interference, though very small, at near 18° in the center-of. 
mass system. Junpei Sanada. Physical Society of Japan, Journal 
v. 14, Nov. 1959, p. 1463-1471. 


3504* Reactor Core Materials. A Review of Recent De. 
velopments. This compilation includes four sections organized 
by function (fuels, moderators, poisons, and structural ma. 
terials) and a fifth section devoted to fabrication techniques 
which are important in reactor-core manufacture. An extensive 
bibliographic reference list is appended at the end of each 
section. R. W. Dayton and E. M. Simons. Reactor Core Ma. 
terials, v. 2, no. 4, Nov. 1959, 45 pp. 


3505 Separating Isotopes of Uranium. Development of an 
Industrial-Seale Process. The problems encountered in estab- 
lishing the gaseous diffusion process for separating U isotopes 
are described to illustrate the nature of this phase of industrial 
development. Many of.the problems arose from the very large 
size of | po needed to operate this simple process to give the 
required output—others were introduced by the novelty of the 
application and the special properties of the basic material. 
F. I. Hurley. Research, v. 12, Oct.-Nov. 1959, p. 417-423. 


3506 Progress Relating to Civilian Applications During 
August, 1959. A comprehensive report on applications of nu- 
clear energy including reports on fuel elements, radioisotope 
applications and reactors. Russell W. Dayton and Clyde R. 
Tipton, Jr. U. S. Atomic Energy Commission, BMI-1377, Sept. 
1, 1959, 107 pp. (UF767 U3b Contin.) 


3507 Numerical Solution of Transient and Steady-State 
Neutron Transport Problems. This report describes briefly a 
general numerical procedure, called the discrete S. method, for 
solving the neutron transport equation. The main topics relate 
to the derivation of suitable difference equations, and to the 
problem of solving these, while maintaining generality, accuracy, 
and reasonable computing speed. A few comparisons with other 
methods are made. Bengt Carlson. U. S. Atomic Energy Com- 
mission, LA-2260, Oct. 29, 1959, 29 pp. ( UF767 U3La Contin.) 


3508 Containment of Fragments From Runaway Reactor. 
Simple, scaled, reactor test models were designed and assembled 
to evaluate the effects of simulated reactor excursions. A m 
consists of a cylindrical steel vessel filled with water, a concrete 
shield, and a steel step plug for the assembly. Six models were 
tested, five of them with excursion power bursts. All concrete 
shields broke up. The shield thickness represented 8 feet of con- 
crete in an actual reactor. Maximum excursion simulated had a 
760 lb TNT equivalent and a 1 millisecond period. Minimum 
energy release had a 49 Ib TNT equivalent. G. B. Huber and 
N. R. Zabel. U. S. Atomic Energy Commission, SRIA-10, June 
8, 1959, 81 pp. (UF767 Un3.1sri Contin.) 


3509* Some Problems Stated by the Pumping of an Ex- 
perimental Chain of Isotope Separation by Gaseous Dif- 
fusion. (In English and French.) Quelques problémes posés 
par la mise sous vide d'une chaine expérimentale de séparation 
isotopique par diffusion gazeuse. R. Doré. Vide, v. 14, no. 
July-Aug. 1959, p. 183-196. 


3510* Carrying Out a Strong-Coupling Approximation for 
the Chew-Low Formalism. A strong-coupling approximation 
method for the Chew-Low tate scattering formalism 
is developed, considering, for simplicity, the case of charg 
scalar mesons. As a starting point, the Low equation forn 

for the case of strong coupling is stated. This formulation e 
plicitly takes into account the formation of excited compound 
nucleon states which arise in the case of strong coupling. (/* 
German.) Uber die Durchfiihrung einer Naherung der 
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Kopplung beim Chew-Low-Formalismus. Helmut Jahn. Zeits- 
hritt fiir Physik, v. 156, no. 4, 1959, p. 633-656. 


See also: 3195 (British nuclear marine propulsion). 


OPERATIONS RESEARCH 


3511 Dynamic Management Decision Games Including 
Seven Noncomputer Games. Written to encourage the wide- 
spread use of education games at home or in business ad- 
ministration classes. Seven games of varying complexity are 
described in detail. Jay R. Greene and Roger L. Sisson. 54 pp. 
1959. John Wiley & Sons, New York. (HD20 G83d) 


3512 Elementary Decision Theory. Introduces statistics as 
the science of decision-making under uncertainty which fur- 
nishes a direct and elementary method of exhibiting the funda- 
mental aspects of statistical problems. It is the result of nine 
years of experience at Stantord in teaching a first course in 
satistics from the dicision-making point of view. Herman 
Chernoff and Lincoln E,. Moses, 364 pp. 1959. John Wiley & 
Sons, New York. (QA276 C42e) 


3513" Scheduling With Deadlines and Loss Functions. 
The problem is that of scheduling several one-stage tasks on 
several processors, which are capable of handling the tasks with 
varying degrees of efficiency, and to minimize the total loss, 
which is a sum of losses associated with the individual tasks. 
Robert McNaughton. Management Science, vy. 6, no. 1, Oct. 
1959, p. 1-12. 


3514* A Few Remarks on the Assortment Problem. Deals 
with the assortment problem in a particular case—that of 
structural steel beams. Wieslaw Sadowski. Management 
Science, v. 6, no. 1, Oct. 1959, p. 13-24. 


3515* On the Epistemology of the Inexact Sciences. While 
in the exact sciences, explanation and prediction have the same 
logical structure; this is not so in the inexact sciences, which 
permits various methodological innovations—e.g., expert judg- 
ment and simulation. Olaf Helmer and Nicholas Rescher. 
Management Science, v. 6, no. 1, Oct. 1959, p. 25-52. 


3516* On the Status of Multistage Linear Programming 
Problems. 1. Special Cases. George B. Dantzig. Management 
Science, v. 6, no. 1, Oct. 1959, p. 53-72. 


3517* Chance-Constrained Programming. A new con- 
ceptual and analytical vehicle for problems of temporal planning 
under uncertainty, involving determination of optimal (se- 
quential ) stochastic decision rules, is defined and illustrated by 
means of a typical industrial example. 4. Charnes and W. W. 
Cooper. Management Science, v. 6, no. 1, Oct. 1959, p. 73-79. 


3518* The Truck Dispatching Problem. Concerns the 
optimum routing of a fleet of gasoline delivery trucks between a 
bulk terminal and a large number of service stations supplied by 
the terminal. G. B. Dantzig and J. H. Ramser. Management 
Science, v. 6, no. 1, Oct. 1959, p. 80-91. 


3519* Some Problems of Digital Systems Simulation. Con- 
sists of an attempt to describe characteristics common to many 
system simulations; a discussion of some problems involved in 
the construction of a digital simulator; problems that arise in 
the use of such a simulator. R. W. Conway, B. M. Johnson, 
and W. L. Maxwell. Management Science, v. 6, no. 1, Oct. 
1959, p. 92-110. 


3520* A New Approach to the Determination of Replace- 
ment Costs. The time-adjusted minimum average costs of an in- 
ustrial equipment or process are expressed in terms of the 
arithmic decrement of its salvage values. Francois J. Olmer. 
Management Science, v. 6, no. 1, Oct. 1959, p. 111-122. 


3521* Input Distortion and Observer Overlap in Decision- 

ing. It was found that input distortion degrades decision- 
making speed and accuracy, and that the increased intensity of 
Coverage provided by observer-overlap did not moderate this 
ect. J. S. Kidd and Fred Boyes. Management Science, v. 6, 
0. 1, Oct. 1959, p. 123-131. 
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3522 A Unified Theory for Stock, Storage and Queue 
Control. F. G. Foster. Operational Research Quarterly, v. 10, 
no. 3, Sept. 1959, p. 121-130. 


3523. A Method of Dealing With Certain Non-Linear Al- 
location Problems Using the Transportation Technique. The 
problem for which the method was devised was one of 
minimizing the total expense of production of 20 common 
products between three factories. S. Gould. Operational Re- 
search Quarterly, v. 10, no. 3, Sept. 1959, p. 138-171. 


3524 Operations Research—Methods and Problems. Each 
chapter contains the general theory and techniques of a par- 
ticular problem area in operations research, a number of com- 
pletely solved problems demonstrating these techniques, and 
a number of problems for the reader to solve; some with an- 
swers. Maurice Sasieni, Arthur Yaspan, and rence Fried- 
man. 316 pp. 1959. John Wiley & Sons, New York. (Q175 
Sa78o) 


3525 Quality Control in Action, Tools, Techniques, and 
Administrative Guides. Managers with a wide range of quality 
control experience describe top management's 
and functions in quality control; how to organize a quality con- 
trol program; how to design quality into the product; how to 
reduce the cost of control; and some frontier applications of 
quality control. 116 pp. 1958. American Management Associa- 
tion, New York. (TS155 Am35.5g) 


See also: 3154 (linear pngpemning in the mining industry ); 
3409 ( operational research in the forging industry ). 


ORE AND MATERIALS BENEFICIATION 


3526* A Method to Obtain Aluminum Oxide by Leaching 
Self-Splitting Alumina-Containing Slags by Means of a Soda 
Solution. The optimal conditions for leaching self-splitting 
slags, obtained by melting raw materials containing alumina 
with calcium sulfate or calcium carbonate in a shaft furnace 
or by sintering them in a rotary furnace, were investigated. (In 
Polish.) Otrzymywanie tlenku glinu przez lugowanie samoroz- 
sypnych zuzli glinonosnych roztworem sody. Karol Akerman, 
Bronistaw Zmudzinski, and Robert Godula. Archiwum Hut- 
nictwa, v. 3, no. 4, 1958, p. 255-285. 


3527* Rare Metals. Natural occurrence; available concentra- 
tion of metals; unusual processing methods and applications. 
Clifford A. Hampel. Chemistry in Canada, v. 11, Nov. 1959, 
p. 74 + 3 pages. 


3528* Flotation of Quartz With Soaps of Bombax Mala- 
barica Oil and Shark Liver Oil as Collectors. R. K. Rama 
Murthy and R. Mallikarjunan. Indian Institute of Science, 
Journal, v. 41, sec. B, no. 4, Oct. 1959, p. 30-35 +- 1 plate. 


3529 The Amex Process for Extracting Thorium Ores 
With Alkyl Amines. Because the extraction power for Th, U, 
and rare earths depends on amine class and alky] structure, ap- 
propriate choice of amine allows separate recovery of these 
metals in multicycle operations. Chloride, nitrate, and carbonate 
solutions strip extracted metals from the amine. David J. 
Crouse, Jr. and Keith B. Brown. Industrial and Engineering 
Chemistry, v. 51, Dec. 1959, p. 1461-1464. 


3530* Beneficiation of Iron Ores With Consideration of 
Their Mineralogical and Petrographic Nature. The seven 
main minerals of the iron ores: magnetite, hematite, limonite, 
siderite, iron chlorite, ilmenite, pyrite and their presence in the 
different types of deposits of magmatic, sedimental and meta- 
morphic origin are » mara te | In each type of deposit the as- 
sociation of the iron ores with other accompanying minerals is 
different and the beneficiation is determined by it; i each type 
there are possibilities and limits. (Jn Italian.) La preparazione 
dei minerali di ferro con particolare riguardo alla struttura 
mineralogico-petrografica. W. K. Finn. Metallurgia Italiana, 
v. 51, Sept. 1959, p. 407-417. 
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3531 Retention Time in Continuous Vibratory Ball Mill- 
ing. D. W. Fuerstenau. Mining Engineering, v. 11, Dec. 1959, 
p. 1238-1243. 


3532 High-Intensity Magnetic Separation of Iron Ores. 
aaa —- Mining Engineering, v. 11, Dec. 1959, p. 


3533* New Sponge Iron Plant. Reduces Fe ore with re- 
formed natural gas and demonstrates commercial success of 
HyL process. Mining World, v. 21, no. 13, Dec. 1959, p. 28-31. 


3534 Concentration by lon Flotation. F. Sebba. Nature 
(Suppl. No. 14), v. 184, Oct. 3, 1959, p. 1062-1063. 


3535* The Development and Commissioning of the Heavy 
Minerals Separation Plant at Umgababa, South Coast, Natal. 
Plant produces ilmenite, rutile, and zircon. I. F. Cairns and 
G. Langton. South African Institute of Mining and Metallurgy, 
Journal, v. 60, no. 4, Nov. 1959, p. 139-173. 


3536* Kinetic Phenomena During Roasting and Reduc- 
tion. Reviews various phenomena that take place during roast- 
ing of metal sulfides and reduction of metal oxides. The effects 
of external variables which may be altered in industrial proc- 
esses are discussed. (In Norwegian.) Kinetiske fenomener ved 
résting og reduksjon. Terkel Rosenkvist. Tidsskrift for Kjemi, 
Bergvesen og Metallurgi, v. 19, no. 6, Oct. 15, 1959, p. 126-130. 


3537* Studies on Treatment of Uranium Ores. Hl. Re- 
covery of Uranium From Leach Liquors of a Uranium Ore 
From the Matsuiwa Mine. With Amberlite IRA-400 resin, U 
was recovered effectively. Kingo Sudo, Akiichi Kigoshi, and 
Noboru Masuko. Tohoku University, Science Reports of the 
Research Institutes, Ser. A. Physics, Chemistry, Metallurgy, v. 
11, no. 5, Oct. 1959, p. 411-417. 


3538 Solvent Extraction Recovery of Vanadium (and 
Uranium) From Acid Liquors With Di(2-ethylhexy]) 
Phosphoric Acid. D. J. Crouse and K. B. Brown. U. S. 
Atomic Energy Commission, ORNL- 2820, Nov. 25, 1959, 84 
pp. (UF767 U30 Contin. ) 


3539 Recovery of Uranium and Plutonium From Sulfuric 
Acid Decladding Solutions. Consecutive extraction of U(IV) 
and Pu(III) or (IV) by 0.1 to 0.3 M primary amine in hydro- 
carbon-alcohol diluent appeared promising. D. E. Horner and 
C. F. Coleman. U. S. Atomic Energy Commission, ORNL- 
2830, Nov. 25, 1959, 48 pp. ( UF767 U3o Contin. ) 


3540 Kerosine Flotation of Coal: Semicommercial Studies 
of Cell Performance. J. B. Gayle, R. E. Perry, and W. H. 
Eddy. U. S. Bureau of Mines Report of Investigations 5528, 
1959, 20 pp. (TN21 Un3r Vis.) 


3541 Development of Equipment and Process for Ex- 
tracting Cerium(1V). A study on a separatory-funnel scale was 
made on nonreducing extractants for recovering Ce(IV) from 
tri-n-butyl phosphate and of methods for recovering the cerium 
nitrate from the strip solution. Dilute sulfuric acid was found 
to be 100% effective in stripping Ce(IV). A scaled-up in- 
vestigation followed. D. J. Bauer. U. S. Bureau of Mines 
Report of Investigations 5536, 1959, 14 pp. (TN21 Un3r Vis.) 


3542* Kinetics of Mineral Particle Attachment to Bubbles 
During Flotation. I. Electrical Field of the Moving Bubble. 
Describes a new effect in electrokinetics that takes place on 
stretching or compressing the interfacial boundary in the case 
of the existence of a difference in values between the diffusion 
coefficients of cation and anion. (Jn Russian.) Kinetika prili- 
paniia mineral’nykh chastits k puzyrkam pri flotasii. B. V. 
Deriagin, S. S. Dukhin and V. A. Lisichenko. Zhurnal Fizi- 
cheskoi Khimii, v. 33, no. 10, Oct. 1959, p. 2280-2287. 


PHYSICS 


3543 Measurement of Sound Diffusion in Reverberation 
Chambers. Manfred R. Schroeder. Acoustical Society of 
America, Journal, vy. 31, Nov. 1959, p. 1407-1414. 
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3544 Second-Order Instrumentation Systems With Fre. 
ne gp man Stiffness and Damping. The theory of the 

ynamic properties of thin fluid films is reviewed and it jg 
shown how these properties can be used to introduce frequency. 
dependent damping and stiffness factors into the equations 
governing the response of second-order instrumentation systems 
such as transducers for the measurement of dynamic accelera. 
tions, vibration, pressure, sound, etc. By proper design, the 
Saeiiinendemanlond nature of these factors can be utilized to 
provide substantial improvement in the frequency-response char. 
acteristics of such systems over the characteristics obtainable 
with the usual second-order system with constant viscous damp. 
ing. For the specific case when the fluid is air at normal tem. 
perature and pressure, curves are given from which transducers 
can be designed to have optimum frequency-response char- 
acteristics. Eric Rule, Fred J. Suellentrop, and Thomas 4, 
Perls. Acoustical Society of America, Journal, v. 31, Nov. 1959, 
p. 1457-1462. 


3545 Free Volume Theory for Square-Well Potentials, 
The thermodynamic functions have been tabulated for mole- 
cules interacting with a square-well potential over a wide 
region of temperature and density by a straight-forward , 
plication of the free volume theory. Berni J. Alder. Journal 
of Chemical Physics, v. 31, Dec. 1959, p. 1666-1674. 


3546 Surface and Groove Noise in Disk Recording Media, 
I. A theoretical and experimental investigation into the causes 
and mechanism of playback surface and groove noise of 
recorded media has been made. It is shown that such noise can 
be considered as arising from the random superposition of volt- 
age pulses produced by local changes in the number and size 
distribution of welded friction junctions or asperities supporting 
the playback stylus load. A generalized noise equation, involving 
the physical parameters of the recorded medium and the play- 
back stylus, has been derived and shows reasonable agreement 
with the measured playback noise spectra for several cold- 
flowing and rigid plastic surfaces. D. H. Howling. Acoustical 
Society of America, Journal, v. 31, Nov. 1959, p. 1463-1472. 


3547 Performance of High Frequency Barium Titanate 
Transducers for Generating Ultrasonic Waves in Liquids. 
A study is made of high frequency (10 me/sec) barium titanate 
transducers radiating into water, with band width and effi- 
ciency being of principal concern. Optimum electrical damping 
alone is considered; however, it is demonstrated that 

introduction of an intermediate % wavelength thick composite 
mechanical element results in superior performance. Of the 
units constructed, the best exhibited a frequency band width 
(half-power points) of 44% with 4-db midband loss (equiva- 
lent insertion loss on a 2 transducer basis). Focusing radiators, 
as well as plane, were tested. H. J. McSkimin. Acoustical 
Society of America, Journal, vy. 31, Nov. 1959, p. 1519-1522. 


3548 Measurements of Acoustic Radiation Force. The 
acoustic radiation force of a plane wave impinging on a rigid 
sphere of diameter 10 cm and on a circular disk of diameter 
7.4 cm has been measured in the wavelength interval 4 to 
40 cm. The agreement with theory is satisfactory. K. Bu 
E. Héy, and H. Olsen. Acoustical Society of America, Journal, 
v. 31, Nov. 1959, p. 1536-1538. 


3549* The Use of Magnetic Probes in Plasma Diagnostics. 
The technique of magnetic probing of magnetohydrodynamic 
systems is examined in relation to other diagnostic means. 
Procedures for extracting plasma data from magnetic field plots 
are outlined, together with specific examples. Limitations of 
this type of measurement, particularly for very hot plasmas, 
are discussed. R. H. Lovberg. Annals of Physics, v. 8, Nov. 
1959, p. 311-324. 


3550* The Photoelectric Effect at High Energies. The 
total cross section for the photoejection of a 1s electron is caleu- 
lated in the limit of high energies. The results are not im 
quantitative agreement with previous work. Symmetries of the 
high-energy matrix elements permit an immediate extension 
the discussion to boundpair production (annihilation) a 
capture-bremsstrahlung. Thomas Erber. Annals of Physics, V. 
8, Nov. 1959, p. 435-472. 

3551 Nuclear Magnetic Resonance in Solids. The basic 
principles of nuclear magnetic resonance are discussed in ele- 
mentary terms and an outline is given of the apparatus 
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to detect the phenomenon. After brief reference to other uses, 
the application of nuclear magnetic resonance to solids is dis- 
ot | in more detail. An account is given of the various inter- 
gctions which generate the resonance spectrum and of asso- 
ciated spin-lattice relaxation mechanisms. E. R. Andrew. 
British Journal of Applied Physics, v. 10, Oct. 1959, p. 431-437. 


3552* Electromagnetic Wave Problems. In this article a 
number of such problems are discussed in such a way as to 
bring out their common features. First, the plane _electro- 
magnetic wave in a loss-free medium is described in some 
detail. This is followed by a discussion of some diffraction 
problems in which the fields may be readily synthesized as a 

trum of plane waves. Cylindrical systems are then intro- 
luced by the imaginary operation of ‘rolling up’ wang? systems. 
Radiation from an electron moving in a straight line (Cerenkov 
radiation) and in a circle (synchrotron radiation) are studied 
by considering the electron as a 6-function of current which 
can be resolved by Fourier analysis into a spectrum of sinu- 
soidal currents, each associated with a traveling electromagnetic 
wave. Also discussed are the properties and limitations of 
‘super-gain’ aerials, and their relation to phenomena associated 
with the wave-mechanical description of neutron scattering. 
J. D. Lawson, Electronic & Radio Engineer, v. 36, Sept. 1959, 
p. 332-338. 


3553. Thermoelectric Cooling. Recent developments in ther- 
moelectric cooling are the results of applying new semiconduc- 
tor materials, evolved in studies of solid state physics, to 
certain principles discovered in the classical physics of the 
early nineteenth century. Electronic Engineering, v. 31, Nov. 


1959, p. 690-692. 


3554* On the Foundations of Equilibrium Statistical Me- 
chanics. M. R. Schafroth. Helvetica Physica Acta, vy. 32, no. 
5, 1959, p. 349-356. 


3555* Millimicrosecond Magnetization Reversal in Thin 
Magnetic Films. W. Dietrich and W. E, Proebster. IBM 
Journal of Research and Development, vy. 3, no. 4, Oct. 1959, 
p. 375-376. 


3556 Laminar Flow in Magnetically-Focused Cylindrical 
Electron Beams. The behavior of a cylindrical electron beam 
in a magnetic field is discussed in terms of a laminar-flow 

el. By numerical integration of the equations of motion, 
the maximum and minimum radii of excursion and the wave- 
length of the undulations for each electron are presented in 
graphical form for various boundary conditions on the electron 
beam. By the proper selection of the boundary conditions, 
ég., magnetic field strength at the cathode, the graphs are 
utilized to describe Brillouin flow, space-charge-balanced flow, 
immersed flow, confined flow, and, in fact, any electron flow 
which satisfies the laminar flow criterion. James L. Palmer. 
IRE Transactions on Electron Devices, vy. ED-6, no. 3, July 
1959, p. 262-269. (TK1 In6.6ed Vis. ) 


3557* A Method for the Measurement of Very High 
Q-Factors of Electromagnetic Resonators. Outlines the prob- 
lem of the measurement of the Q-factors of resonators for the 
CE.R.N. linear accelerator. The Q-factors involved are of the 
order of 10°, and the resonant frequencies are in the range 
200-300 Mc/s. Discusses methods considered; the one which 
seems most suitable employs sinusoidal amplitude modulation. 
F. H. James. Institution of Electrical Engineers, Proceedings, 
v. 106, pt. B, no. 29, Sept. 1959, p. 489-494. 


3558 Infrared Studies of Birefringence in Silicon. Per- 
manent and elastic strains in Si crystals grown by the Czo- 
chralski technique have been studied by observing the crystal 
birefringence. These studies reveal that the presence of to 
tringence is related to (a) plastic deformation caused by severe 
thermal gradients which produce forces exceeding the crystal 
yield force and (b) work damage or externally applied forces. 
Studies made of samples both parallel and perpendicular to 
the direction of crystal growth revealed birefringence patterns 
similar to those of naturally anisotropic crystals such as calcite. 
S. R. Lederhandler. Journal of Applied Physics, v. 30, Nov. 
1959, p. 1631-1638. 


3559 Asymmetric Hysteresis Loops and the Pyroelectric 
Effect in Triglycine Sulfate. An apparent polarization bias 
is observed and is similar to that reported earlier for BaTiOs. 


The apparent polarization bias can be shifted with the applica- 
tion of a de electric field. When precautions are taken to 
eliminate electrode-edge effects, the pyroelectric hysteresis loops 
are always symmetric. Albert Savage and Robert C. Miller. 
Journal of Applied Physics, v. 30, Nov. 1959, p. 1646-1648. 


3560 On the Dependence of the Switching Time of 
Barium Titanate Crystals on Their Thickness. The depend- 
ence of switching rate on the crystal thickness has been meas- 
ured by Merz and explained by him in terms of a surface layer 
which has a low dielectric constant, and is about 10°* cm thick. 
While not explicitly stated in Merz’s original arguments, the 
layer must have a reversible polarization. If a layer without 
a reversible polarization is assumed, instead, then a much 
thinner layer (~ 1 atomic thickness) will explain the thickness 
dependence. M. E. Drougard and R,. Landauer. Journal of 
Applied Physics, v. 30, Nov. 1959, p. 1663-1668. 


3561 Electromotive Force in a Highly Ionized Plasma 
Moving Across a Magnetic Field. Oscillographic probe meas- 
urements have been carried out giving the flow speed as a 
function of position. By drawing currents from the probes 
the plasma resistance can be found at various distances from 
the plasma generator. The resistance is shown to be due to 
the motion of positive ions. M. Sakuntala, B. E. Clotfelter. 
W. B. Edwards, and R. G. Fowler. Journal of Applied 
Physics, v. 30, Nov. 1959, p. 1669-1671. 


3562 Diffraction by an Infinite Slit. The diffraction of 
plane waves by an infinite slit is investigated, with attention 
drawn to the case of grazing incidence and for wavelengths 
short compared to the slit width. The wave pattern is time 
harmonic and two dimensional, with identical behavior in all 
planes normal to the slit axis. At the coplanar screens borderin 
the slit, the normal derivative of the wave function is teen 
to vanish, for this boundary condition provides a problem with 
calculable diffraction even at grazing incidence. Harold Levine. 
Journal of Applied Physics, v. 30, Nov. 1959, p. 1673-1682. 


3563 Nonlinear Heat Transfer Problem. A formulation for 
the determination of the surface temperature, which is often 
of greatest physical interest, leads to a nonlinear Volterra 
integral equation. A simple iterative solution method, with an 
accuracy suitable for many practical purposes, is presented. 
Paul L. Chambré. Journal of ‘Applied Physics, v. 30, Nov. 
1959, p. 1683-1688. 


3564 Some Effects of Low Fields on Luminescence of 
CdS. The effects produced on luminescence and conductivity 
in pure CdS crystals by application of electric fields up to 
~ 1000 v/cm are reported. A shift in the red and green catho- 
doluminescence peaks of ~0.1 A/v/cm is observed. After 
application of the low fields, some crystals required over 90 
minutes to recover their “prefield” luminesence. C. E. Bleil 
and D. D. Snyder. Journal of Applied Physics, v. 30, Nov. 
1959, p. 1699-1702. 


3565 Studies of Individual Dislocations in Crystals by 
X-Ray Diffraction Microradiography. Individual dislocations 
have been observed in single crystals of diamond, Si, Ge, lithium 
fluoride, sodium chloride, silver chloride, magnesium oxide, 
calcite, quartz, and Al. From the variation of dislocation con- 
trast with the orientation of the X-ray reflecting plane the 
direction of Burgers vector can be found. Dislocations can be 
seen with good contrast when the product of linear absorption 
coefficient « and slice thickness t is of the order of unity or 
less. A. R. Lang. Journal of Applied Physics, v. 30, Nov. 
1959, p. 1748-1755. 


3566 Temperature Dependence of Fractional Velocity 
Changes in a Germanium Single Crystal. An ultrasonic 
interferometer technique for measuring the temperature de 
pendence of relative changes in elastic constants has beer 
utilized to study the variation of c:: for Ge. Results are re- 
ported for measurements carried out as a function of frequency 
from 30 Mc/sec to 170 Mc/sec for compressional wave propa- 
gation along the [100] direction in two sets of compatible Ge 
samples over the temperature range from —60 C to 0 C. 
Frances Stein, Norman G. Einspruch, and Rohn Truell. 
Journal of Applied Physics, v. 30, Nov. 1959, p. 1756-1758. 


3567 Thermomagnetic Generator. Calculations are made 
for the power output and the efficiency of energy conversion 
of a thermomagnetic generator. Particular attention is paid 
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to the use of the ferromagnetic element gadolinium as a sug- 
gested material for a practical device for the generation of 
electrical power from a low grade heat source. J. F. Elliott. 
Journal of Applied Physics, v. 30, Nov. 1959, p. 1774-1777. 


3568 Elementary Dynamics of the Nonadiabatic Trans- 
verse Pinch. The characteristics of the nonadiabatic transverse 
(E@,B.) pinch are studied for configurations in which the 
discharge tube, current coils, and condenser form an integral 
structure, allowing very high voltage gradients (10° to 10° 
v/cm). The dynamics of the first pinch contraction are analyzed 
using the Garwin-Rosenbluth model of an infinitely conducting, 
collisionless plasma, and expressions are derived for the para- 
meter values corresponding to maximum energy transfer to 
the gas for given energy per particle. Burton D. Fried. 
Journal of Applied Physics, v. 30, Nov. 1959, p. 1778-1783. 


3569 Domain Processes in Lead Titanate Zirconate and 
Barium Titanate Ceramics. The amount of 90° reorientation 
during poling was determined from mechanical strains meas- 
ured during the poling process. With tetragonal lead titanate 
zirconate 53% of the possible 90° reorientation occurred during 
poling, but this figure dropped to 44% upon removal of the 
poling field. With barium titanate the figures are only 17% 
and 12%, respectively. Application of very high compressive 
stress parallel to the polar axis causes 90° switching of nearly 
all aligned domains, and removes virtually all polarization. 
Don Berlincourt and Helmut H. A. Krueger. Journal of 
Applied Physics, v. 30, Nov. 1959, p. 1804-1810. 


3570 Motion of High Speed Are Spots in Magnetic Fields. 
Retrograde motion of Hg arc spots when in a groove in the 
cathode above the level of Hg was compared with motion of 
spots at the junction of Hg and the Mo cathode. A rapid rise 
in retrograde velocity occurs at about 10,000 oe for junction 
motion but at less than 5000 oe for groove motion. Spectra 
show more multiply charged ions for groove than for junction 
motion for the same magnetic field strength. Dino Zei and 
J. G. Winans. Journal of Applied Physics, v. 30, Nov. 1959, 
p. 1813-1819. 


3571* Isotope Shifts in Cadmium Spectral Lines. With 
enriched samples of the three isotopes of cadmium Cd™?, 
Cd™*, Cd*** in electrodeless discharge tubes, measurements 
of isotope shifts in four lines of visible spectrum were made. 
The position of the center of gravity of the line \ 6438A for 
different samples enriched in Cd*** was determined by a 
graphical method. The maximum shift of the center of gravity 
is equal to 0.0022 cm, with a probable error of 0.0002 cm™. 
(In Russian.) Ob izotopicheskom smeshchenii v liniiakh kad- 
miia. N. R. Batarchukova. Leningrad. Universitet. Vestnik, 
v. 14, no. 16, 1959, p. 10-14. 


3572 Measurement of Color Rendering Tolerances. The 
color-rendering tolerances in different bands of the spectrum 
of an illuminant were measured by direct experiment, using 
several levels of illumination and a variety of test objects, 
including pictures, foodstuffs, and the human complexion. 
The spectral bands were contiguous, covering the whole visible 
spectrum, and their widths were chosen so that they had 
approximately equal weight from a color-rendering point of 
view. B. H. Crawford. Optical Society of America, Journal, 
v. 49, Dec. 1959, p. 1147-1156. 


3573 Blue End of the Spectrum Locus on a Color Mix- 
ture Diagram. The blue corner of the writer's color mixture 
diagram is dichromatic in the sense that all colors in this 
region can be matched by mixtures of 465 mu and a mono- 
chromatic stimulus at the red end of the spectrum. In order 
to locate spectrally pure stimuli below 486.8 mu on the mixture 
diagram, it has been necessary to use 486.8 mu, 520 mu, and 
674 mu as primaries. Glenn A, Fry. Optical Society of America, 
Journal, v. 49, Dec. 1959, p. 1156-1158. 


3574 Research Tilting Haploscope. A tilting haploscope 
has been designed and constructed which differs from other 
haploscopes previously described in that: (1) it enables one 
to tilt the plane of regard about the base line; (2) the subject’s 
head can tilted about the base line; and (3) a means of 
recording rotational responses is provided. Preliminary results 
using five subjects suggest that the ACA ratio decreases when 
the plane of regard is elevated, and that the ACA is not 
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effected by the tilt of the head. Henry A. Knoll, 


Society of America, Journal, v. 49, Dec. 1959, p. 176tie 


3575 First Spectrum of Chlorine; an Extension Based 
on Observations in the 7000 to 25,000 A Region, Th. 
spectrum of neutral chlorine excited by means of a Raytheon 
Microtherm unit in electrodeless tubes filled with the pure 
gas was observed in the region between 10,000 and 25,0004 
A description is given of wavelengths, wave numbers, and 
relative intensities of 283 radiometrically observed lines, Newly 
classified lines selected from a recent set of photographic 
observations by Corliss in the interval between 7,000 and 
10,000 A are included. Curtis J. Humphreys and Edward 
Paul, Jr. Optical Society of America, Journal, v. 49, Dec. 1959 
p. 1180-1186. 


3576 Newly Observed Lines of Argon I and Krypton | 
in the Lead-Sulfide Region. Recordings of the spectra of Ar 
and Kr from microwave-excited electrodeless sources led to 
observation of a considerable number of previously unreported 
lines. These new observations comprise 30 lines of Ar between 
14,000 and 25,000 A, and 10 lines of Kr between 20,000 and 
25,000 A. All are accounted for as transitions between known 
energy levels. E. Paul, Jr. and Curtis J. Humphreys. Optica] 
Society of America, Journal, v. 49, Dec. 1959, p. 1186-1187. 


3577 Characteristics of the Phase-Dispersion Interference 
Filter. A filter in which the two high-reflection elements are 
dielectric multilayers of the type that show a rapid wavelength 
variation of the phase change on reflection yields several pass 
bands, some of which are very narrow. The grouping of these 
bands, and their various widths, depend in a characteristic 
way on the order in which the individual layers of the multi- 
layers are arranged on the two sides of the spacer. Fair 
quantitative agreement is obtained between the theoretical and 
observed positions and widths of the bands. P. W. Baumeister, 
F. A. Jenkins, and M. A. Jeppesen. Optical Society of 
America, Journal, v. 49, Dec. 1959, p. 1188-1190. 


3578 Optical Measurements on Thin Films of Condensed 
Gases at Low Temperatures. A determination of the refractive 
indices of thin films of O, N, CO., H.O, Ar, Ne, and Kr con- 
densed at 4.2 K was made. These were obtained for the 54614 
line of Hg with an ellipsometer. Similar measurements were 
also made on films of these gases condensed after passage 
through a microwave discharge. With the exception of N; 
and Kr, measurable differences in refractive indices were 
observed between films condensed from discharged and u- 
discharged gases. J. Kruger and W. J. Ambs. Optical Society 
of America, Journal, v. 49, Dec. 1959, p. 1195-1198. 


3579 Infrared Dispersion of Absorbing Liquids by Criti- 
cal Angle Refractometry. A critical angle method is described 
for determining refractive indexes of moderately absorbing 
liquids (k < 0.03). It is pointed out that when the sample 
is absorbing, the value A the critical angle depends upon 
the extinction coefficient as well as the refractive index. Dis- 
persion data are given for weak infrared bands of CHCl, and 
CS... J. H. Jaffe, Hanna Goldring, and U. Oppenheim. 
Optical Society of America, Journal, vy. 49, Dec. 1959, p. 
1199-1202. 


3580 Measurement of the Complex Index of Refraction 
of Liquids Below 5-mm Wavelength. A variable-length re- 
flection cell is employed in the free-space determination of 
the complex index of refraction of liquids at mm wavelengths. 
Explicit expressions are obtained for both the ordinary index 
of refraction » and the extinction coefficient «. The results of 
measurements on toluene, dioxane, and cyclohexane are Ie- 
ported for wavelengths of 4.2 mm, 3.2 mm, 2.5 mm, and 
1.8 mm. Charles Pine, William G. Zoellner, and John H. 
Rohrbaugh. Optical Society of America, Journal, v. 49, Dee. 
1959, p. 1202-1208. 


3581 Procedure for Evaluating the Small Object Deteet- 
ing Capability of an Electron-Seanned Image Tube. Pro- 
poses criteria for evaluating the minimum detectable increments 
in radiant power arriving from small targets, and gives 4 
laboratory test procedure for implementing this evaluation. 
The procedure is based on system response to a unit spatial 
impulse input. The minimum detectable input power differ 
ences for a system utilizing a uniform film image tube as 4 
sensor are a function of the angular extent of the target a 
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measured from the optics. The minimum detectable increment 
in response density is considered to be a fundamental system 

ameter to be determined. The peak response density is 
related to the a density through a response-degradation 
curve. Leonard Glatt. Optical Society of America, Journal, 
». 49, Dec. 1959, p. 1209-1212. 


3582 Five-Meter Vacuum Spectrometer for the Near In- 
frared. A vacuum spectrometer capable of obtaining resolution 
approaching the maximum theoretical resolution of a 7-in. 
Traction grating doubly passed was constructed for use in 
the region of sensitivity of lead sulfide photo conductive cells. 
The design and construction of that instrument, its perform- 
ance in the resolution of spectral details, and the measurement 
of wavelengths are discussed. D. H. Rank, et al. Optical 
Society of America, Journal, v. 49, Dec. 1959, p. 1217-1222. 


3583 Large-Aperture Grating Spectrograph Utilizing 
Commercial Camera Components. A compact, large-aperture 
spectograph utilizing commercially available optical compo- 
nents was designed and constructed. Light is admitted through 
an adjustable bilateral slit and is collimated by a 300-mmf/4.5 
telephoto camera lens. The dispersive element is a 102x102 
mm, 600-lines per mm plane reflection grating with a first- 
order blaze at 1.0u. The spectrum is photographed with a 
single-lens reflex 35-mm camera equipped with a 75-mmf/1.5 
lens. Arnold M. Bass and Karl G. Kessler. Optical Society 
of America, Journal, y. 49, Dec. 1959, p. 1223-1225. 


3584 Occurrence of Vavilov-Cerenkov Radiation in a 
High-Temperature Plasma. Akhiezer and Sitenko investigated 
the energy loss of a charged particle moving through a plasma 
at a velocity considerably lower than the mean thermal velocity 
of the electrons in the plasma and determined the component 
of the stopping power ba to the transverse electric field pro- 
duced by the plasma and acting upon the particle. The 
presence of such a component may in some instances be 
associated with the occurrence of the Vavilov-Cerenkov radia- 
tion. In this particular case, the field surrounding the particle 
decreases very rapidly with the distance from the particle and 
no radiation takes place. Jacob Neufeld. Physical Review, 
vy. 116, 2nd ser., no. 1, Oct. 1, 1959, p. 1-3. 


3585 Stark Broadening of Hydrogen Lines in a Plasma. 
The frequency distributions of H lines broadened by the local 
fields of both ions and electrons in a plasma are calculated 
in the classical path approximation. The electron collisions 
are treated by an impact theory which takes into account 
the Stark splitting caused by the quasi-static ion fields. The 
ion field-strength distribution function used includes the effect 
of electron shielding and ion-ion correlations. Good agreement 
with experimental Hg profiles is obtained while there are 
deviations of factors of two with the usual Holtsmark theory. 
Hans R. Griem, Alan C. Kolb, and K. Y. Shen. Physical 
Review, v. 116, 2nd ser., no. 1, Oct. 1, 1959, p. 4-16. 


3586 Conductivity of a Warm Plasma. A theory for ob- 
taining the conductivity of a uniform plasma as a function of 
frequency and temperature is presented and compared with 
a number of recent treatments. Lyman Mower. Physical Re- 
view, v. 116, 2nd ser., no. 1, Oct. 1, 1959, p. 16-18. 


3587 Propagation of Electromagnetic Waves in a Malti- 
steam Medium at Gyromagnetic Resonance. An electro- 
magnetic wave traveling in a multistream medium in the 
direction of an applied magnetic field is described by a dis- 
persion relation. Jacob Neufeld. Physical Review, vy. 116, 2nd 
ser., no. 1, Oct. 1, 1959, p. 19-20. 


3588 Proof of the Linked-Cluster Expansion in Quantum 
Statistical Mechanics. In order to go from a perturbation 
expansion of the grand partition function to an expansion of 
the thermodynamic potential in powers of the interaction, it 
is necessary to treat carefully those terms in which creation 
operators for the same state occur twice or more. The unlinked- 
and linked-cluster expansions for a system of fermions are 
shown to be equivalent by a direct comparison of the terms 
which occur in each. David J. Thouless. Physical Review, 
v. 116, 2nd ser., no. 1, Oct. 1, 1959, p. 21-24. 


3589 Many-Body Problem in Quantum Statistical Me- 
chanies. II]. Virial Expansion for Hard-Sphere Gas. The 
method developed in a previous paper is used to evaluate the 
fugacity coefficients b: to the order a*/\* for a hard-sphere 
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gas with spin J 7 Bose-Einstein or Fermi-Dirac Statis- 
tics. T. D. Lee and C. N. Yang. Physical Review, v. 116, 2nd 
ser., no. 1, Oct. 1, 1950, p. 25-31. 


3590 Switching Mechanism in Triglycine Sulfate and 
Other Ferroelectrics. The reversal of the spontaneous polari- 
zation in a ferroelectric crystal is governed by two mechanisms; 
the nucleation of new domains and the growth of these domains 
by domain wall motion. The switching properties of triglycine 
sulfate (TGS) were studied as a function of applied electric 
field, temperature, and thickness of the samples. It is proposed 
that at low fields nucleation is the slower mechanism and 
hence dominates the switching process while at high fields 
domain wall motion determines the rate of switching. A 
model for the nucleation and domain wall motion is treated 
mathematically and is compared with experimental observa- 
tions. E. Fatuzzo and W. J. Merz. Physical Review, v. 116, 
2nd ser., no. 1, Oct. 1, 1959, p. 61-68. 


3591 Theory of Nuclear Spin Relaxation in Supercon- 
ductors. Using analytical methods, a new evaluation was 
made of Rs/Rn, the ratio of nuclear spin-lattice relaxation 
rate in the superconducting phase to that in the normal phase, 
from expressions previously derived by Hebel and Slichter 
using the Bardeen-Cooper-Schrieffer theory of superconductiv- 
ity. The results are given for several values of the effective 
breadth of the Bardeen-Cooper-Schrieffer energy levels. L. C. 
Hebel. Physical Review, v. 116, 2nd ser., no. 1, Oct. 1, 1959, 
p. 79-81. 


3592 Origin of the Characteristic Electron Energy Losses 
in Magnesium. The characteristic electron energy loss spec- 
trum of Mg was measured by analyzing the energy distribution 
of 750-, 1000-, 1505-, and 2020-ev teal scattered by an 
evaporated specimen through 90°. The spectra were similar 
in form to those previously obtained with Al targets, in that 
the observed loss peaks were composed entirely of combina- 
tions of two elementary energy losses. C. J. Powell and J. B. 
Swan. Physical Review, v. 116, 2nd ser., no. 1, Oct. 1, 1959, 
p. 81-83. 


3593 N'*.N*® Hyperfine Anomaly. The optical transmission 
of an optically oriented Na vapor in spin-exchange equilibrium 
with atomic N was used to measure the zero-field hyperfine 
splitting of N** and N**. L. Wilmer Anderson, Francis M. 
Pipkin, and James C. Baird, Jr. Physical Review, y. 116, 
2nd ser., no. 1, Oct. 1, 1959, p. 87-98. 


3594* Theory of Thermoelectric Power of lonic Crystals. 
III. When temperature gradient is given in a specimen of 
AgCl doped with CuCl, its thermoelectric power changes 
with time owing to the thermal diffusion of copper ions, and 
then reaches its steady value. If the temperature gradient is 
removed after such a steady state is attained, the electro- 
motive force continues to exist for a while, but it decreases 
with time as the copper ions diffuse again to the previous 
homogeneous distribution. Eijire Haga. Physical Society of 
Japan, Journal, v. 14, Sept. 1959, p. 1176-1181. 


3595* A New Fine Focus X-Ray Tube. The electron gun 
has double Wehnelt cylinders. The size of the source becomes 
very small for the positive value of the bias voltage on the 
inner cylinder with which the image of the filament is formed 
on the anode. The finest X-ray source obtained is 40 in half 
width and 400u in length. The peak specific loading is about 
8 x 10°W/cm® at the filament temperature, 1,700 K, which 
assures long life of the filament, Yoshihiro Kamiya. Physical 
Society of Japan, Journal, v. 14, Oct. 1959, p. 1327-1333. 


3596* On the Theory of Brownian Motion and Spin 
Relaxation. The Brownian motion of a harmonic oscillator 
is treated quantum-mechanically and the same method is 
applied to the relaxation of a spin. The method is quite 
general and applicable to a system displaced from the equilib- 
rium state by an arbitrary amount initially. Takeyasu Kotera 
and Morikazsu Toda. Physical Society of Japan, Journal, vy. 
14, Nov. 1959, p. 1475-1490. 


3597* Application of Higher Order Born Approximation 
to Multiple Elastic Seattering of Electrons by Crystals. 
Cowley and Moodie’s formula (Acta Cryst. 10 (1957) 609) 
for the multiple elastic scattering of electrons by crystal was 
reobtained in an improved form. The convergency of the 
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higher order terms was illustrated by the numerical calculations 
on two simple examples. Kunio Fujiwara. Physical Society of 
Japan, Journal, v. 14, Nov. 1959, p. 1513-1524. 


3598* A Theoretical Treatment of the Excess Energies 
of Binary Metallic Solutions. The average size of the atomic 
polyhedron of a metallic solution, corresponding to the bound- 
ary correction of the metallic state, is determined under the 
condition of a minimum of the total energy of the system. 
This calculation contains many factors such as the effects of 
the lowest energy of the valence electrons, the Fermi energy, 
the interelectronic energy, the ion-core repulsive energy, the 
van der Waals energy, etc. Mitsuo Shimoji. Physical Society 
of Japan, Journal, v. 14, Nov. 1959, p. 1525-1537. 


3599* On the Magnetic Anisotropy of a Pyrrhotite Crys- 
tal. Measurement of the magnetic anisotropy energy of a 
single crystal of natural pyrrhotite in c-plane was made bv 
means of the torque method at room temperature up to a 
magnetic field of 20000 oe and at low temperature in a con- 
stant field. It was found that the easy axis lay along [210] 
direction above —80C which, however, changed to [100] 
direction below that temperature. Itsuo Mikami, Tokutaro 
Hirone, Hiroshi Watanabe, Seijiro Maeda, and Kengo Ada- 
chi. Physical Society of Japan, Journal, v. 14, Nov. 1959, 
p. 1568-1572. 


3600* Ferromagnetic Crystalline Anisotropy of Fe-Mn- 
Ferrite System. The pronounced valley in the curve, magnetic 
crystalline anisotropy (—K:/M) vs. composition (x), was ob- 
served in the temperature region between 90K and 300 K. 
—K.,/M was a minimum in the region 0.6 < x < 0.7 and 
changed its sign. Zenya Funatogawa, Nahonori Miyata, and 
Seiji Usami. Physical Society of Japan, Journal, v. 14, Nov. 
1959, p. 1583-1587. 


3601* Magnetic Hyperfine Spectrum of H.CO by a 
Maser. The magnetic hyperfine structure in J = 3, K-: = 1, 
A J = O transition of formaldehyde at 29 Gc/sec was studied 
by a beam type maser spectrometer. The hyperfine components 
corresponding to A F = O transitions were observed with 
good signal-to-noise ratio. Hiroshi Takuma, Tadao Shimizu, 
and Koichi Shimoda. Physical Society of Japan, Journal, v. 
14, Nov. 1959, p. 1595-1599. 


3602* Electrical Polarizabilities of Rare Gas Atoms by 
the Hartree-Fock Wave Functions. The perturbation method 
is applied to the Hartree-Fock equation to calculate the 
dipole olarizabilities, the results being a coupled set of 
integro-differential equations. This theory is applied to He 
and makes clear the accuracy of the Sternheimer approxima- 
tion. The calculated value of the polarizability by this theory 
is about 10% smaller than the value obtained by the Stern- 
heimer approximation. Shobu Kaneko. Physical Society of 
Japan, Journal, v. 14, Nov. 1959, p. 1600-1611. } 


3603* Luminescence Processes in the KC1:T1 Phosphor 
in a Multidimensional Configuration Space. In order to 
explain the 3050 A and 4750 A emissions of KC1:T1 phosphor, 
which are raised by excitation in any of the absorption bands, 
a multidimensional configuration coordinate model is intro- 
duced. This is achieved by taking into account the Jahn-Teller 
effect for the excited states of the thallium ion. The Jahn- 
Teller effect is treated by means of an intermediate coupling 
scheme within the 6s6p configuration. Hiroshi Kamimura 
and Satoru Sugano. Physical Society of Japan, Journal, vy. 14, 
Nov. 1959, p. 1612-1621. 


3604* Photoconductivity and Luminescence of the F and 
M Centers in Potassium Chloride. With the growth of the 
M band, the photocurrent decreased, while the emission in- 
tensity increased. This result would suggest that for a crystal 
containing M centers, the photoconductivity due to the F 
center and the luminescence due to the M center are the com- 
peting processes in the excited state of F centers. Goro Kuwa- 
bara, Akira Misu, Toshimitsu Watanabe, and Yoshio Nishi- 
yama. Physical Society of Japan, Journal, v. 14, Nov. 1959, p. 
1621-1624. 


3605* Maultiplet Structure and Hyperfine Structure of the 
Spectrum of Mercury. Analysis of the spectrum of Hg I re- 
sulted in locating the level 5d"6s*6p'F3 in the range 4392—4139 
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cm™* measured from the ionization limit or 79792-80045 o> 
measured from the normal state. The compositions of 

levels of the 5d°6s*6p and 5d’’6s6p were cal- 
culated. The hfs of some lines of the Hg spectrum was meas- 
ured, using enriched isotope as well as natural Hg. Kiyoshi 
Murakawa. Physical Society of Japan, Journal, vy. 14, Noy 
1959, p. 1624-1633. 


3606 Internal Consistency of the Heisenberg-Dirae Model 
for Antiferromagnetism. An attempt is made to investigate 
the internal consistency of the Heisenberg-Dirac model for anti. 
ferromagnets with nearest-neighbor interactions only. J, 
Smart. Physics and Chemistry of Solids, v. 11, nos. 1/2, Sept 
1959, p. 97-104. 


3607 The Measurement of Optical Radiation. Method 
used in a standardizing laboratory for making absolute measure. 
ments of radiation in the ultra-violet, visible and infra-red, are 
described, emphasizing mainly radiation detectors of | the 
thermal type, including absolute radiometers, and how they 
are used either for direct measurement, or for calibration of 
other detectors. E. J. Gillham. Research, v. 12, Oct.-Nov. 1959, 
p. 404-411. 


3608* Evaluation of Lens Distortion by the Inverse Nodal 
Slide. The sources of error inherent in the method are jp- 
vestigated. Emphasis is given to the effect of asymmetric use 
of apertures. Measurements are reported on the same lens for 
which distortion values were measured by the direct nodal slide 
and photographic methods. A comparison of results obtained 
by the three different methods is given. It is concluded that 
accurate values of the distortion of a lens can be obtained by 
the inverse nodal slide method and that the precision of meas- 
urement is comparable to that of the two other methods men- 
tioned when proper attention to sources of error is given. 
Francis E. Washer and Walter R. Darling. U. S. National 
Bureau of Standards, Journal of Research, Section C, Engineer- 
ing and Instrumentation, v. 63C, no. 2, Oct.-Dec. 1959, p. 
105-112. 


3609* Evaluation of Lens Distortion by the Modified 
Goniometric Method. Presents the result of a study of the 
visual modified goniometric method which employs a viewing 
theodolite and accurate linear scale. Sources of error are in- 
vestigated and discussed. Francis E. Washer and Walter R. 
Darling. U. S. National Bureau of Standards, Journal of Re- 
search, Section C, Engineering and Instrumentation, v. 63C, no. 
2, Oct.-Dec. 1959, p. 113-120. 


3610* Diseussing Ultrahigh Vacuum. A review of limiting 
factors shows the preponderant influence of surface phenomena. 
These are examined in the particular case of gas influx and 
evolution. (In English and French.) Réflexions sur ultra - 
vide. J. Schweitzer. Vide, v. 14, no. 82, July-Aug. 1959, p. 
165-182. 


3611* Ion Seattering of Heated Electrons in Nonde- 
generate Unpolar Semiconductors. Scattering by acoustical 
and optical phonons is considered. The velocity distribution is 
chosen as Maxwellian using an electron temperature slight 
above the lattice temperature. For n-type Ge the influence of 
ion scattering on electron heating comes out to be about 4 
times stronger than that on zero-field mobility in the case of 
small ion densities. A factor of 5 is obtained instead, if optical 
phonons are neglected using a theory by Sodha. (Jn German.) 
Ionenstreuung warmer Elektronen in nichtentarteten unpolaren 
Halbleitern. Karlheinz Seeger. Zeitschrift fiir Physik, v. 156, 
no. 4, 1959, p. 582-591. 


PLASTICS 


3612* Fractionation of Polymers by Liquid-Liquid Distri- 
bution. II. Selection of Experimental Conditions. Poly- 
glycols were distributed between selected solvents in order to 
establish proper experimental conditions for countercurrent 
experiments. The concentration dependence of the partition c0- 
efficient and the resolving power of a Craig apparatus are dis- 
cussed. Karl Erik Almin. Acta Chemica Scandinavica, v. li 
no. 7, 1959, p. 1263-1273. 
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The Preparation and Properties of Some Urethane 
foams From Castor Oil and Elaidinized Castor Oil. D. A. 
Yeadon, A. R. Markezich, and L. A. Goldblatt, American Oil 
Chemists’ Society, Journal, v. 36, Nov. 1959, p. 541-545. 


3613" 


3614" Organo-Metallic Titanium Compounds as Poly- 
merization Catalysts. Organic titanium halogenides RTiCls 
ind R:TiCls can be isolated from mixtures of TiCl, and alkyl 
4] compounds. In the presence of their decomposition products 
Tic and TiCl., the pure Al-free compounds are effective 
catalysts for the polymerization of a-olefines. In the polymeriza- 
tion process the monomer is deposited between the Ti-C-link- 
age, so that organic Ti compounds with a high molecular 
residue are formed. (In German.) Metallorganische Titan- 
Verbindungen als Polymerisations-katalysatoren. C. Beermann 
and H. Bestian. Angewandte Chemie, y. 71, no. 19, Oct. 7, 
1959, p. 618-623. 


3615 Creep in Rigid Thermoplasties. Besides setting out 
gme results obtained on two materials, a comparison is made 
with published data on other materials. Some of the difficulties 
encountered in attempting to apply creep data are mentioned, 
in particular the problems of extrapolating short term tests to 
give results valid at long times. D. R. Reid. British Plastics, v. 
2 Oct. 1959, p. 460-465. 


3616* Vinyl-Polymerization With Alkylboron Derivatives. 
Such alkylboron derivatives as dialkylboron chloride, dialkyl- 
horinic acid, dialkylboronous ester, and dialkylboron oxide as 
the catalysts for the polymerization of vinyl compounds were 
studied. Nobuyuki Ashikari. Chemical Society of Japan, Bulle- 
tin, v. 32, no. 10, Oct. 1959, p. 1056-1060. 


3617" Polymerization of Olefins With Trialkylboron 
Catalyst. Il. Copolymerization of Butadiene, Isobutylene 
and 1-Phenylbutadiene. Relative reactivities in the copoly- 
merization of some monomers which do not polymerize alone 
with alkylboron catalyst, with those which do polymerize alone. 
Vobuynki Ashikari. Chemical Society of Japan, Bulletin, v. 32, 
vo. 10, Oct. 1959, p. 1060-1063. 


3618* Polymerization of Methyl Methacrylate Initiated 
by a Combined Action of p-Tolyl Methyl Sulfone, Di- 
methylaniline and Oxygen in Air. Ryoichi Uehara, Chemical 
Society of Japan, Bulletin, v. 32, no. 10, Oct. 1959, p. 
1082-1084. 


3619 Initiation in the Polymerization of Acrylonitrile. 
“C-azoisobutyronitrile was used to sensitize the polymerization 
of acrylonitrile at 60 C. Efficiencies of initiation were deter- 
mined for homogeneous and heterogeneous reactions in di- 
methylformamide and for heterogeneous reactions in benzene 
and CCl,. Apparent efficiencies are low in CCl, probably be- 
cause of a reaction between the solvent and the radicals derived 
from the initiator. J. C. Bevington and D. E. Eaves. Faraday 
Society, Transactions, v. 55, Oct. 1959, p. 1777-1782. 


3620 Normal Stress Effect in Polymer Solutions. Normal 
stress phenomena are studied in solutions of polystyrene, 
methylcellulose, and sodium-carboxymethylcellulose, with a 
parallel plate instrument. It is concluded that polystyrene solu- 
tions roughly obey “Hooke’s law in shear”, while solutions of 
cellulose derivatives are remarkably “non-Hookean in shear”. 
Tadao Kotaka, Michio Kurata, and Mikio Tamura. Journal 
of Applied Physics, v. 30, Nov. 1959, p. 1705-1712. 


$621 Calculation of the Rate of Energy Deposition in 
Polyethylene by Reactor Radiation. The intensities of various 
radiations from a nuclear reactor are often presented in terms 
which are difficult to manipulate or interpret for energy deposi- 
tion considerations. For some energy deposition mechanisms, 
such as proton recoil, the neutron energy distribution is of ut- 
most importance. These difficulties are partly resolved in this 
paper by using some empirical evidence of the characteristics 
reactor radiations to convert the usual expression of in- 
lensities into energy deposited per gram-hour in polyethylene. 
D.E. Kline and A. Jacobs. Journal of Applied Physics, v. 30, 
Nov. 1959, p. 1741-1747. 


3622 Behavior of Polytetrafluoroethylene (Teflon) Under 
Pressures. The presence of polymorphic phase transitions, 
apparently unique among high polymers, enhances interest in 
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polytetrafluorethylene, while its potentialities for cryogenic ap- 
plications make low temperature data particularly valuable. Com- 
pression measurements have been made on samples of Teflon at 
various temperatures between 75 and 380 K oe po pressures up 
to 21,000 atmos. From an engineering standpoint, the measure- 
ments indicate that a Teflon gasket loaded to 3000 atmos at 
room temperature should maintain a seal at any lower tempera- 
ture. R. I. Beecroft and C. A, Swenson. Journal of Applied 
Physics, v. 30, Nov. 1959, p. 1793-1798. 


3623* Transition Behavior of Polychloroprene and Poly- 
chloroprene /Styrene-Butadiene Blends. Dilatometric studies 
were carried out to determine crystallization and glass transi- 
tion data for various unvulcanized and vulcanized polychloro- 
prenes and _ polychloroprene/styrene-butadiene blends. The 
maximum rate of crystallization of both unvulcanized poly- 
chloroprene and the blends occurred near —5 C. Melting tem- 
peratures of the polychloroprenes ranged from 36 to 43 C. The 
glass transition temperature of all polychloroprenes studied was 
near —45 C, and this was lowered to —50 C with the addition 
of 30 pph of SBR-1500. The added SBR polymer retarded the 
rate and ultimate degree of crystallization somewhat. R. M. 
Kell, Bailey Bennett, and P. B. Stickney. Journal of Applied 
Polymer Science, v. 2, no. 4, July-Aug. 1959, p. 8-13. 


3624* Chermorheological Study of Cured Polysulfide 
Liquid Polymers. Effect of curing agents and their reaction 
products upon the disulfide interchange reaction of cured liquid 
polysulfide polymers. P. C. Colodny and A, V. Tobolsky. 
Journal of Applied Polymer Science, v. 2, no. 4, July-Aug. 1959, 
p. 39-45. 


3625* The Dynamic Mechanical Properties of Nylons. A 
study of the dynamic mechanical properties of a series of poly- 
amide polymers and some awn polymers over a wide tem- 
perature range at about 100 cycles/sec. by means of a vibrating 
reed method. The character of the 8 dispersion of the poly- 
amides, occurring at about —40 C is discussed in relation to the 
chemical structure of the polymers, particularly to the amide 
groups. T. Kawaguchi. Journal of Applied Polymer Science, 
v. 2, no. 4, July-Aug. 1959, p. 55-61. 


3626° Diffusion-Controlled Mechanical Properties of Pol- 
yvinyl Aleohol and Polyvinyl Formals. A study of the dif- 
fusion mechanism of water molecules into PVA film at tempera- 
tures below the glass transition by observing a mechanical 
effect: the creep phenomenon attendant on adsorption of water. 
Hitoshi Yamamura and Naoya Kuramoto. journal of Applied 
Polymer Science, v. 2, no. 4, July-Aug. 1959, p. 71-80. 


3627* Thermal-Oxidative Degradation of Poly (ethyl Aery- 
late). Degradation of films of poly(ethyl acrylate) about 35 » 
thick in the temperature range of 80 to 120 C. Richard Steele 
and Harvey Jacobs. poh of Applied Polymer Science, v. 2, 
no. 4, July-Aug. 1959, p. 86-92. 


3628* Electrical Properties of Epoxy Resins During Poly- 
merization. Three liquid epoxy resins selected for tests were 
of different molecular weights, varying from 6400 to 26,800 
cycles/sec. Curing agents selected included triethylene tetra- 
mine, m-phenylenediamine, and phthalic anhydride. Test speci- 
mens were cast between glass plates containing thin foil elec- 
trodes which permitted observations of electrical properties 
during cure. Results disclose that for each of the resin systems, 
dissipation factors fell sharply as cure commenced, and then at 
the onset of gelation values rose again to a peak value, falling 
with continued cure and hardening of the product. John Del- 
monte. Journal of Applied Polymer Science, v. 2, no. 4, July- 
Aug. 1959, p. 108-113. 


3629* Effects of Gamma Radiation on Some Physical 
Properties of Polytetrafluoroethylene Resin. Effects of 
y-radiation on melt viscosity, elastic modulus above the meltin 
point, creep fracture time above the melting point, density, aa 
degree of crystallinity. Atsuo Nishioka, Kazuyoshi Matsumae, 
Muneo Watanabe, Moritaka Tajima, and Masakazu Owaki. 
Journal of Applied Polymer Science, v. 2, no. 4, July-Aug. 
1959, p. 114-119. 


3630* The Effect of Molecular Weight Distribution on 
the Physical Properties of Polystyrene. Analysis indicates 
little chance for a narrowing of the polymer distribution to 


cm” 
some 
‘Meas. 
iyoshi 
Nov, | 
Model 
Stigate 
anti- 
, Sept. 
ethods | 
“asure- 
dd, are } 
f the 
y they 
ion of 
1959, 
| 
| 
| 
| 


permit an increased ease of fabrication without detrimental! 
effects on the mechanical properties. Herbert W. McCormick, 
Frank M. Brower, and Leo Kin. Journal of Polymer Science, 
v. 39, Sept. 1959, p. 87-100. 


3631* Copolymerization of Acrylonitrile and Vinyl Pyri- 
dine. The three kinds of vinyl pyridine investigated have 
reactivity similar to that of styrene in copolymerization re- 
actions with acrylonitrile. Y. Iwakura, T. Tamikado, M. 
Yamaguchi, and K. Takel. Journal of Polymer Science, v. 39, 
Sept. 1959, p. 203-209. 


3632* The Polymerization of Acrylonitrile in Aqueous 
Solution. I. The Reaction Catalyzed by Fenton’s Reagent 
at 25°C. Il. The Reaction Photosensitized by Fe*’, 
Fe" OH , Fe**, and Ions. Ill. The Ferric lon-Photo- 
sensitized Reaction at 15, 25, 30, and 50°C. IL. F. S. Dain- 
ton and P. H. Seaman. Il. F. S. Dainton and D. G. L. 
James. Ill. F. S. Dainton and R. S. Eaton. Journal of 
Polymer Science, v. 39, Sept. 1959, p. 279-320. 


3633* The Thermal Degradation of Polyacrylonitrile. De- 
gradation was studied in a vacuum. A very rapid, explosive ty 
of chemical transformation was found at 265 C, as indicated by 
sudden changes in color, infrared absorption, X-ray diffraction, 
solubility, density, weight loss, and appearance. J. P. Ken- 
nedy and C, M. Fontana. Journal of Polymer Science, v. 39, 
Sept. 1959, p. 501-506. 


3634* On the Viscosity of Irradiated Polymers. Hl. In- 
trinsic viscosity of a polymeric substance crosslinked as well as 
degraded by irradiation with high-energy radiations is dis- 
cussed for various types of initial molecular size distributions. 
Mitio Inokuti and Kanji Katsuura. Physical Society of Japan, 
Journal, v. 14, Oct. 1959, p. 1379-1387. 


3635* Effects of lonizing Radiations on Synthetic Poly- 
mer Solutions. Inclusion of salts and alcohols in the solution 
protects effectively the degeneration due to irradiation, which 
can be explained satisfactorily likewise on the assumption of 
“indirect effect”. It may be concluded that electrical charges on 
lyelectrolyte Sa aaaien in a certain range, are not essential 
or degradation and their extension is not much different from 
that of non-electrolyte molecules. Shintaro Sugai. Physical 
Society of Japan, Journal, v. 14, Nov. 1959, p. 1573-1582. 


3636 Polyurethane Foams. Chemistry and technology of 
polyurethane foams; properties of some typical members and 
their applications. Although for many purposes the poly- 
etherurethane foams are preferable, polyesterurethane foams 
show advantages, particularly where a large absorption of 
energy is required. S. H. Morrell. Research, vy. 12, Oct.-Nov. 
1959, p. 412-416. 


3637* Abrasion of Rubber Against Abrasive Paper. In 
studying the kinetics of abrasion on the Gasselli machine, a 
new phenomenon was discovered, the appearance of the stable 
zone of abrasion. The stable zone is independent of the clogging 
of the abrasive; it is characteristic of the process of abrasion; 
it exists despite the widely held opinion that the abrasion data 
are necessarily highly scattered. S. B. Ratner and N. V. Mel- 
nikova. Rubber Chemistry and Technology, v. 32, no. 6, Oct.- 
Nov. 1959, p. 1199-1208. (Translated from Kauchuk i Rezina, 
v. 17, no. 8, 1958, p. 14-21.) 


3638* Measurement of the Aging of Rubber, Vulcani- 
zates. A study of aging data indicates that ultimate elonga- 
tion is the best of the tensile properties for characterizing the 
deterioration of rubber vulcanizates during storage at various 
temperatures. Ultimate elongation (strain at failure) decreases 
during aging for all types of rubber vulcanizates, whereas ten- 
sile strength and modulus may increase, decrease, or remain 
essentially unchanged. J. Mandel, F. L. Roth, M. N. Steel, and 
R. D. Stiehler. U. 8. National Bureau of Standards, Journal of 
Research, Section C, Engineering and Instrumentation, v. 63C, 
no. 2, Oct.-Dec. 1959, p. 141-145. 


See also: 2789 (polyurethanes). 
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POLLUTION AND WASTES 


3639* Short Cut to Stack Sampling. Marvin Greene, Aj, 
Engineering, v. 1, no. 8, Nov. 1959, p. 44-45. 


3640 Air Pollution Control. Presents the important aspects 
of air pollution, the influence of the weather on it, methods of 
measuring air contaminants, applicable control methods, and 
various legal problems that are related to it. The book has beep 
written especially for non-specialists, such as civic betterment 
groups, “clean air” committees, and other similar organizations, 
W. L. Faith. 259 pp. 1959. John Wiley & Sons, New York, 
(TD883 F17a) 


3641 Photooxidation of Hydrocarbons in Mixtures Cop. 
taining Oxides of Nitrogen and Sulfur Dioxide. The probable 
eye irritants in photochemical smog are formaldehyde and 
acrolein. These aldehydes are formed only from olefinic hydro- 
carbons. Similarly, the only organic compounds involved jn 
photochemical aerosol formation appear to be olefins. Accord- 
ingly, Los Angeles-type smog can be eliminated by drastic 
curtailment of atmospheric olefins. E. A. Schuck and 6, J, 
Doyle. Air Pollution Foundation, Report No. 29, Oct. 1959, 
Sections individually paged. (TD884 Ai71.3r Vis.) 


3642* Bacterial Aerosol Samplers. Hl. Comparison of 
Biological and Physical Effects in Liquid Impinger Sam. 
plers. Comparisons of the AGI, Shipe, and Midget impinger 
samplers with isotope-tagged S. marcescens, and with a strained 
cell technique of measuring total cell recovery from aerosols, 
indicated that considerable destruction of viable cells occurred 
in the AGI. This approximated 20 to 25% relative to the Shipe 
sampler. The relative advantages and disadvantages of the 
Shipe sampler, AGI, and other types are discussed. M. E. 
Tyler, E. L. Shipe, and R. B. Painter. Applied Microbiology, 
v. 7, no. 6, Nov. 1959, p. 355-362. 


3643* Microbiological Process Report. Factors Affecting 
the Survival of Bacteria in Sea Water. Unpolluted sea water 
does not contain large numbers of bacteria, and bacteria which 
enter the oceans by way of land drainage and sewage outfalls 
die quickly. General aspects of the survival of bacteria in sea 
water are discussed. A. F. Carlucei and D. Pramer. Applied 
Microbiology, v. 7, no. 6, Nov. 1959, p. 388-392. 


3644 Environmental Sanitation. Emphasizes the practical 
application of sanitary and public health engineering theory and 
principles to the small community, installation, or facility. 
Joseph A. Salvato, Jr. 660 pp. 1958. John Wiley and Sons, 
New York. (RA565 Sa39e ) 

3645* Research Problems in Air Pollution. A discussion 
on the extent of air pollution, its specific areas of research 
needs, its definition and allowable fimnits, and on means of 
control. Louis C. McCabe. Industrial Medicine and Surgery, 
v. 28, Nov. 1959, p. 484-486. 


3646* Research Needs in Air Pollution. Discusses specific 
research needs, and the balance of desirable research effort as 
between biological ( principally health effects), physical science 
and engineering ation, or the relative priority which should 
be given to each of these. V. G. Mackenzie. Industrial Medi- 
cine and Surgery, v. 28, Nov. 1959, p. 491-494. 


3647* Dust Control in Cement Manufacturing. A. ¥. 
Schaeffer. Industrial Wastes, vy. 4, no. 6, Dec. 1959, p. 191- 
192. 


3648* New Approaches to Pulp & Paper Mill Waste 
Treatment. Reports latest ideas being studied by the pulp 
and paper industry for handling of solids separated from mill 
effluent, for removing of color from the effluents of caustic 
extraction bleaching stages, and for increasing efficiency in 
BOD removal by lagooning. Harry W. Gehm. Industrial 
Wastes, v. 4, no. 6, Dec. 1959, p. 200-204. 


3649* Daily and Seasonal Pollution Cycles in the Detroit. 
Windsor Area. R. E. Munn and Morris Kats. Inte 
Journal of Air Pollution, vy. 2, no. 1, July 1959, p. 51-76. 
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350° The Problem of Atmospheric Diffusion. A gen- 
eal account is given of some of the main lines of attack on 
the problem of atmospheric diffusion, and of the difficulties 
countered in developing a workable theory which would be 
spplicable in air pollution control activities. E. L. Deacon. 
juternational Journal of Air Pollution, y. 2, no. 1, July 1959, 
p. 92-108. 


3651* Anaerobic Fermentation of Distillery Waste by 
fariched Methane Cultures. Stabilization of raw distillery 
yaste through anaerobic fermentation is possible by the action 
of enriched methane bacteria which are already adapted to 
certain nutritional conditions. T. K. Ghose and B. kh. Rao. 
journal of Scientific & Industrial Research, vy. 18B, Sept. 1959, 
p, 176-178. 


3652* Studies of a Zoogleal Forming Organism Found 
in Activated Sludge. The organism was found to reduce 
gitrates with the production of ammonia and nitrogen gas. The 

jatinous matrix surrounding the cells contained polysaccha- 
ndes. When settled sewage was inoculated with the organism, 
grated for 4 hr, and settled for % hr, the reduction in BOD 
was comparable to that obtained when activated sludge was 
yed. T. C. Buck and C. E. Keefer. Sewage and Industrial 
Wastes, v. 31, Nov. 1959, p. 1267-1274. 


3653" Design Data for Biological Treatment of Combined 
Wastes . . . of domestic and industrial discharges. Thomas 
P. Quirk. Sewage and Industrial Wastes, v. 31, Nov. 1959, 
p. 1288-1303. 


3654* Toxic Effects of Metallic lons on Sewage Micro- 
organisms. After a variable period of inhibition as evidenced 
by an initial lag in O uptake, the organisms became acclimated 
to the presence of the metallic ion and recovered their oxida- 
tive capacity. Recovery, although seldom complete in the time 
interval employed, was quite definite in the range of concen- 
trations used in this study. G. W. Malaney, W. D. Sheets, 
and R. Quillin. Sewage and Industrial Wastes, v. 31, Nov. 
1959, p. 1309-1315. 


3655* Disposal of Radioactive Liquids From Nuclear 
Powered Ships. James M. Smith, Jr. Sewage and Industrial 
Wastes, v. 31, Nov. 1959, p. 1323-1326. 


3656* Sludge Utilization and Disposal. Summarizes cur- 
reat practices. Julian R. Fleming. Sewage and Industrial 
Wastes, v. 31, Nov. 1959, p. 1342-1346. 


3657 Radioactivity in Silt of the Clinch and Tennessee 
Rivers. Radioactive materials are reconcentrated by selective 
adsorption on clays and by biological action of certain organ- 
ims. Such processes, while removing radioactivity directly 
fom the water, tend to concentrate the activity on bottom 
sediments. If the amount of radioactivity in the bottom sedi- 
ment continues to increase for the next few years, it will be 
necessary to re-evaluate present waste 7 Fae policy in order 
to further restrict the release of radioactive wastes to the 
Clinch River. W. D. Cottrell. U. S. Atomic Energy Commis- 
tion, ORNL-2847, Dec. 7, 1959, 50 pp. ( UF767 U3o0 Contin.) 


3658 Fallout Control. Final report. Four approaches to the 
problem of radioactive fallout control are considered. C. E. 
lapple. U. S. Atomic Energy Commission, SRIA-3, Aug. 1, 
1958, sections individually paged. (UF767 Un3.1sri Contin.) 


3659" Utilization of Liquid Sludge. An investigation by 
the City of San Diego into the application of liquid digested 
udge onto waste land both for disposal and soil improve- 
ment. Loadings from 10 to 100 tons of dry solids per acre 


_ ofsludge, the additions of commercial fertilizers, and leaching 


| with local water before planting were investigated as to their 


elect on the quantity of barley which the plots could produce. 

results have lead the city to abandon their fertilizer 
production equipment. Robert C. Merz. Water & Sewage 
Works, v. 106, Nov. 1959, p. 489-493. 


$660* Suspended Solids Concentration in Activated 
Sludge, Its Effect on Sludge Volume Index. If suspended 
‘olids concentrations are kept constant, only changes in sludge 
ity will affect sludge volume index. Variations of sludge 
volume index increase with decreasing sludge density, mostly 
use of suspended solids. E. Isenberg and H. Heukelekian. 
Water & Sewage Works, v. 106, Dec. 1959, p. 525-527. 
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See also: 3642 (bacteria! aerosol samplers). 


RUBBER AND ELASTOMERS 


3661* The Rubber Industry—A Preview of Things to 
Come. New types of polymerization processes; future elas- 
tomers, tire fibers, and reinforcing fillers. new methods of 
compounding and vulcanization. E. H. Immergut. Chemistry 
in Canada, vy. 11, Nov. 1959, p. 25-33. 


3662* A Quantitative Ozone Test for Small Specimens. 
Ozone test method in which measurements are made of the 
movement that occurs when two equal specimens, one pro- 
tected and one exposed, are mounted in series. The method 
is simple, uses small, easily prepared specimens, and produces 
quantitative data. D. C. Edwards and E, B. Storey. Chemistry 
in Canada, v. 11, Nov. 1959, p. 34-37. 


3663* Ageing of Rubber: Some Effects of Metal Con- 
tamination. Synergistic effect shown by MBI/antioxidant mix- 
tures in compounds under the influence of metal salts, par- 
ticularly copper stearate. Aging followed by measurements 
of oxygen-absorption and by the loss of stress-strain properties 
in the oxygen-bomb and air-oven. B. N. Leyland and R. L. 
Stafford. Chemistry in Canada, vy. 11, Nov. 1959, p. 45 -+- 
3 pages. 


3664* Development of a Low Temperature Antichecking 
Wax. Development of a wax particularly suitable for protect- 
ing rubber at low temperatures, without sacrificing protection 
at high temperatures, was accomplished by examining a number 
of close-cut experimental wax fractions followed by blending 
selected fractions of commercially available waxes. S. W. 
Ferris and J. S. Sweely. Chemistry in Canada, y. 11, Nov. 
1959, p. 56 + 4 pages. 


3665 A Fluid-Resistant Fluorecarbon Elastomer. Resists 
heat up to 600 F, compression set at 500 F, and loss of prop- 
erties caused by normal swelling and deterioration of many 
corrosive fluids at lesser temperatures. D. A. Stivers, F. J. 
Honn, and L. E. Robb. Industrial and Engineering Chemistry, 
v. 51, Dec. 1959, p. 1465-1466. 


3666 The Copolymerisation of Carbon Black With Elas- 
tomers and Sulphur. Mechanism of the interaction between 
carbon black and elastomers occurring before vulcanization. 
V. A. Garten and D, E. Weiss. Industrial Chemist, vy. 35, 
Nov. 1959, p. 525-530. 


3667* Formation of Graft Polymers by »-Irradiation of 
Natural Rubber Latex and Methyl Methacrylate. »-Radiation 
results in polymerization of the methyl methacrylate to give a 
mixture of the homopolymer and grafted polymer. E. CG. 
Cockbain, T. D. Pendle, and D. T. Turner. Journal of 
Polymer Science, y. 39, Sept. 1959, p. 419-426. 


3668*  cis-trans Isomerization in Polyisoprenes. V. The 
Isomerization of Natural Rubber, Gutta-Percha, Squalene, 
cis- and trans-3-Methylpent-2-ene, and _ cis-Polybutadiene, 
and Its Quantitative Estimation. cis-trans Isomerization oc- 
curring on reaction with thiol acids, disulfides, and SO, has 
been detected and measured quantitatively by infrared spec- 
troscopy. J. 1. Cunneen, G. M. C. Higgins, and W. F. Wat- 
son. Journal of Polymer Science, vy. 40, Oct. 1959, p. 1-13. 


3669* Isoprene Polymerization by Organometallic Com- 
pounds. II, Isoprene was polymerized in a number of 
solvents by dispersions of metallic Li, Na, and K, and by 
some of their organo derivatives. Arthur V. Tobolsky and 
Charles E. Rogers. Journal of Polymer Science, vy. 40, Oct. 
1959, p. 73-89. 


3670* Derivatives of 2-Mercaptobenzothiazole and Di- 
methyldithiocarbamic Acid as Vuleanization Accelerators. 
M. S. Fel’dshtein, I. I. Eitington, D. M. Pevsner, N. P. 
Strel’nikova, and B. A. Dogadkin. Rubber Chemistry and 
Technology, v. 32, no. 4, Oct.-Nov. 1959, p. 983-991. ( Trans- 
lated from Kauchuk i Rezina, 1959, no. 1, p. 16-21.) 
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3671* Cis-Trans Isomerization of Natural Rubber Under 
the Influence of Organo-Aluminum Compounds and Tita- 
nium Tetrachloride. B. A. Dolgoplosk, E. N. Kropacheva, 
and K. V. Nelson. Rubber Chemistry and Technology, v. 32, 
no. 4, Oct.-Nov. 1959, p. 1036-1038. (Translated from Doklady 
Akad. Nauk SSSR 123, 1958, p. 685-687. ) 


3672* Factors Influencing the Ozone Resistance of Neo- 
prene Vulcanizates Under Flexure. R. M. Murray. Rubber 
Chemistry and Technology, v. 32, no. 4, Oct.-Nov. 1959, 
p. 1117-1133. 


3673* Weather Aging of Elastomers on Military Vehicles. 
The ozone resistance of synthetic elastomers, particularly SBR, 
can be substantially improved by addition of suitable antiozo- 
nants and waxes to the rubber compound. Butyl and neoprene 
rubbers which have inherent high ozone resistance become 
less effective when plasticized to meet the military’s low tem- 
perature requirements, and require the addition of suitable 
antiozonants and careful compounding in order to regain their 
ozone resistance. For storage purposes a surface coating with 
a 50/50 mixture of dioctyl-p-phenylenediamine and acetone 
promises to impart good ozone resistance to tires that were 
not protected against ozone during manufacture. W. D. Eng- 
land, J. A. Krimian, and R. H. Heinrich. Rubber Chemistry 
and Technology, v. 32, no. 4, Oct.-Nov. 1959, p. 1143-1154. 


3674* Chemical Inhibition of Ozone Degradation of 
SBR. The standard rubber antioxidant types which are capable 
of imparting ozone resistance to SBR_ vulcanizates are 
summarized. The 6-ethoxy-1,2-dihydro-2,2,4-trimethylquinoline 
and para phenylenediamines represent the most active struc- 
tures. Steric, mesomeric, and resonance effects are important 
in imparting high levels of antiozone activity. H. W. Kil- 
bourne, et al. Rubber Chemistry and Technology, v. 32, no. 
4, Oct.-Nov. 1959, p. 1155-1168. 


See also: 2743 (sulfur group analyses). 


SPACE HEATING AND CONDITIONING 


3675 Improved Zoning Betters Department Store Air 
Conditioning. A. I. McFarlan. ASHRAE Journal, vy. 1, Dec. 
1959, p. 37-40. 


3676 Some Solutions to Steel Plant Ventilation Problems. 
F. E. Tucker. ASHRAE Journal, v. 1, Dec. 1959, p. 41-44. 


3677* Unique Air Conditioning System for Hospitals. 
G. Meckler and M. Meckler. Air Engineering, v. 1, no. 8, 
Nov. 1959, p. 18 +- 3 pages. 


3678 How Analog Networks Solve Air-Conditioning Prob- 
lems. Specially designed analog computer offers means of 
predicting thermal behavior — cooling load of dwellings. 
Concept is based on thermal circuits that represent unit areas 
of the physical structure. W. L. Wright and C. A, Booker. 
Electronics, v. 32, no. 52, Dec. 25, 1959, p. 34-37. 


3679* Central Heating That Is Flexible and Cheap to 
Install. J. D. Rice. Fuel Efficiency, v. 7, Nov. 1959, p. 20 
+ 1 page. 


3680 = Fan-Coil Units’ Flexibility Is Key to Heating, Cool- 
ing Plush Apartment. The need for a wide range of comfort 
conditions to suit many different types of occupancy led to 
the decision to use fan-coil units for heating and air condition- 
ing this new apartment-hotel-office building near Philadelphia. 
George A. Innes. Heating, Piping & Air Conditioning, vy. 31, 
Dec. 1959, p. 84-86. 


3681 Cut Shopping Center Cooling Costs Through Cen- 
tral Air Conditioning. Heating, Piping & Air Conditioning, 
v. 31, Dec. 1959, p. 103-104. 


3682 Heat, Ventilate New High School Campus Many 
Different Ways. Unit heaters, radiant baseboard in dining 
hall; air handling units in science block; forced warm air 


system in auditorium; unit heaters, exhaust fans in gym; gop, 
ventional radiation in dorms. Heating, Piping & Air Condj. 
tioning, v. 31, Dec. 1959, p. 108-110. 


3683 Design and Performance of Industrial Lighting Sys. 
tems. This guide to the selection and operation of light 

systems for the steel industry is of value to personnel jp 
electrical engineering, maintenance, plant operation, purchas. 
ing, safety, and employee relations departments. Daniel J. 
O’Neill. Iron and Steel Engineer, v. 36, Dec. 1959, p. 95-109 


See also: 2668 (refrigerant 22-DME-TEG system); 3344 
(atmospheric dust in foundries). 


TEXTILES, FIBERS, LEATHER, 
AND PAPER 


3684* Microbiological Process Discussion. Use of Ep. 
zymes in Isolation and Analysis of Polysaccharides, Fy. 
plores the possibility of applying the enzyme technique to the 
analysis of structural polysaccharides, and to evaluate the use 
of enzymes in isolation procedures. E. T. Reese and Mary 
Mendels. Applied Seieebidines. v. 7, no. 6, Nov. 1959, p. 
378-387. 


3685 Cellulose Pulp and Allied Products. Incorporating 
the Third Edition of Wood Pulp. Coverage in this edition 
has been broadened to include cellulose fibers from new wood 
sources and other plant materials. Julius Grant. 512 pp. 1959. 
Interscience Publishers, New York. (TS1175 G76c) 


3686* Fairchild’s Dictionary of Textiles. A compilation 
of textile terminology prepared for the United States. It estab- 
lishes a basis for standard descriptions of textiles. In many 
cases, definitions as used in other countries are given and 
differences described. Many definitions of obsolete fabrics have 
been included for their historical interest and as a help to 
research workers. The proper botanical names of fibers, in 
Latin, have been used whenever possible in order to avoid 
duplication and to provide comparisons with popular or native 
terminology. The difference between trademarks and generic 
terms for fibers, fabrics and finishes is discussed. Stephen S. 
Marks, editor. 627 pp. 1959. Fairchild Publications, New 
York. (TS1309 F16 Ref) 


3687 Bacterial Utilization of Lignans. I. Metabolism of 
a-Conidendrin. Assays the potentials of some adaptation tech- 
niques in increasing the rate of metabolism of this compound, 
and studies the metabolic pathway of its dissimilation. At- 
tempts were also made, using enrichment methods, to isolate 
organisms capable of degrading commercially extracted lignins. 
Henry H. Tabak, Cecil W. Chambers, and Paul W. Kabler. 
Journal of Bacteriology, v. 78, no. 4, Oct. 1959, p. 469-476. 


3688* Fertilizer Trials With Loblolly Pine in Southern 
Arkansas. Height growth was not affected by any treatment 
tested but diameter growth was stimulated for two growing 
seasons by N fertilizer. Total five-year diameter growth in- 
crease due to fertilizer was about 10% for a single application 
of 100 pounds of N per acre. The more elaborate fertilizers 
did not significantly further increase growth over the total 
period. Robert Zahner. Journal of Forestry, v. 57, Nov. 1989, 
p. 812-816. 


3689* Prospects for Industrial Consumption of Wood 
and for Development of Forest Economy in USSR Under 
Seven-Year Plan, 1959-1965. P. V. Vasilyev. Journal of 
Forestry, v. 57, Nov. 1959, p. 818-821. 


3690* New Data on the Timber Industry of the USSR. 
W. Donald Bowles. Journal of Forestry, v. 57, Nov. 1958, 
p. 822-824. 


3691* Man-Made Textile Encyclopedia. A comprehensive 
series of descriptive reports on all aspects of the technology 
of man-made fibers beginning with a discussion of raw mate 
rials and continuing with manufacturing processes, primary 
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ucts and their characteristics, their utilization in and fur- 
ther processing for various end uses, and finally the marketing 
ctices in use in this field today. J. J. Press, editor. 913 


1959. Interscience Publishers, New York. (TS1688 P92m 
Ref. ) 
3692" Developments in Chrome Tanning. H. S. Edge- 


combe, S. G. Shuttleworth, R. L. Sykes, and D. A, Williams- 
Wynn. Society of Leather Trades’ Chemists, Journal, v. 43, 


Oct. 1959, p. 361-370. 


3693* Principles of Adhesion on a Paper Machine. Meas- 
urements show that tension necessary to overcome adhesion 
has a minimum at slightly negative values of the angle of 
draw-off. Adhesion increases with increasing speed of separa- 
tion at positive angles of draw-off, but is independent of it 
at negative angles. Little effect of small changes in moisture 
content, and in the smoothness of the surface, has been found. 
B. Radvan and G. O’Blenes. Tappi, v. 42, Dec. 1959, p. 


921-928. 


3694* Fundamentals of Adhesion From Molecular Forces 
in Cellulose. A brief review of cohesive forces and of cellulose 
structure is made, and a simplified model is then postulated. 
The model of cellulose sheets is postulated as consisting of 
nonyielding rodlets in a homogeneous hydrogen-bond controlled 
amorphous region which takes the strain energy. The theory is 
built around two concepts: (a) a chain is as strong as its 
weakest link, and (b) statistically, the larger the number of 
links in a chain the weaker will be its weakest link. Thus, 
long chains will be relatively weaker but, paradoxically, will 
require higher rupture energy than short chains. 4. H. Nissan. 
Tappi, v. 42, Dec. 1959, p. 928-935. 


3695* Structural Aspects of Bonding. Discusses the prob- 
able physical nature of the fiber-fiber bond and concludes 
with discussions of methods for estimating bonded area, fiber- 
fiber bond failure, and with indications of desirable objectives 
for future research. J. 4. Van Den Akker. Tappi, v. 42, Dec. 
1959, p. 940-947. 


3696* The Network and Viscoelastic Properties of Wet 
Pulp. I. Dynamic Mechanical Properties. Sheldon F. 
Kurath. Tappi, v. 42, Dec. 1959, p. 953-968. 


3697* The Physical Properties of Wet Webs. I. Fiber- 
Water Association and Wet-Web Behavior. Experimental re- 

| sults are presented which show graphically the changes in sheet 
properties (tensile strength, stretch caliper) as wet webs are 
progressively dried within the range of 10 to 50% solids con- 

} tent. The curves for a variety of pulps have a characteristic 
shape but are displaced relative to the per cent solids axis, 

| depending on the amount of water associated with the fibers. 
A, A. Robertson. Tappi, v. 42, Dec. 1959, p. 969-978. 


3698* Structure-Property Relationships in Synthetic Fiber 

Papers. Summarizes the interrelationships of the physical 

properties of synthetic fiber papers with the mechanical vari- 

ables of fiber length, fiber diameter, and sheet basis weight; 
| and the physical properties of the fibers making up the sheet. 
| R.A, A. Hentschel. Tappi, v. 42, Dec. 1959, p. 979-982. 


3699* Fiber Surface Area and Bonded Area. The linear 
correlation between optical scattering coefficient and N adsorp- 
| tion surface area of paper has been demonstrated for three 
papermaking pulps of widely different characteristics. The 
proportionality constant relating the two properties was used 
for calculation of absolute bonded area of the papers. It is 
possible to isolate the relationship between bonded area and 
tensile strength of a sheet of paper. The data indicate that 
| bond density (bonding strength per unit bonded area) in- 
creases with the degree of beating. John W. Swanson and 
| Anthony J. Steber. Tappi, v. 42, Dec. 1959, p. 986-994. 


3700* The Mechanism of Bonding. Three factors are in- 
volved in cellulose bonding—available area, contact, and hydro- 
gen bonding. W. Boyd Campbell. Tappi, vy. 42, Dec. 1959, 
p. 999-1001. 

| 301* Fiber Attraction and Interfiber Bonding. The Role 


of Polysaccharide Additives. M. L. Cushing and K. R. 
Schuman, Tappi, v. 42, Dec. 1959, p. 1006-1016. 
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3702" A Measure of Cotton Fiber Development. Cut 
swollen cotton fibers can be used to study cotton fiber develop- 
ment and determine cotton maturity. The method can be 
used to identify biological and chemical damage in a raw 
cotton sample. Cotton may be distinguished from other natural 
and synthetic fibers in mixtures. L. E. Hessler. Textile Research- 
Journal, v. 29, Nov. 1959, p. 858-862. 


3703* The Stability to Laundering of Fabrics Made From 
Cellulosic Fibers. Shrinkage consists of three types: first, 
fiber relaxation type, due to relaxation of strains imposed on 
fibers during processing; second, fabric relaxation due to fiber 
and yarn swelling which results in crimp adjustment and 
subsequent shrinkage; and third, “felting” or “progressive” 
type due to fiber movement. Fibers with a tenacity at 5% 
extension of 0.6 g/den make fabrics which do not suffer from 
“felting” or “progressive” shrinkage. Loose fabric construction 
and weave type, high yarn twist with warp and filling of similar 
twist direction, finer denier, and longer staple length all tend 
to increase the felting potential of cellulosic staple fabrics. 
G. V. Lund and W. T. Waters. Textile Research Journal, 
v. 29, Dec. 1959, p. 950-960. 


3704* Factors Affecting the Drying of Apparel Fabrics. 
Ill. Finishing Agents. Water repellents, cross-linking reac- 
tive resins, and surface resins all reduce the water capacity to 
varying degrees and thereby should make them easier to dry. 
However, the effect of water repellents is negligible if the 
fabric is wet out with a surface active agent or by mechanical 
action, both of which are normally met with in laundering. 
The reductions in capacity produced by reactive or surface 
resins are not affected by these factors. Richard Steele. Textile 
Research Journal, v. 29, Dec. 1959, p. 960-966. 


See also: 2619 (plant cell-wall constituents ). 


WELDING AND JOINING 


3705 Symposium on Welded Spiral Cases From the Man- 
ufacturer’s Viewpoint. A Five-Part Symposium. An impor- 
tant but unspectacular part of hydroelectric power rn 
ments is the steel spiral case that guides the water from the 
penstock into the hydraulic turbine. The increasing acceptance 
of welding and the use of high-strength steels in the construc- 
tion of spiral cases have permitted and required the develop- 
ment of new construction methods. This report is a 
condensation of the five prepared statements by representatives 
of the U. S. and Canadian manufacturers presented at the 
1957 Annual Meeting of The American Society of Mechanical 
Engineers. ASME, Transactions, Series D, Journal of Basic 
Engineering, v. 81, no. 4, Dec. 1959, p. 493-504. 


3706 Feedback Comes to Spotwelding. A new kind of 
control has been developed by the Budd Company which 
insures consistent, reliabie welds by controlling the voltage 
across welds. It differs from other methods in that the operator 
sets command voltage and this then adjusts automatically. 


American Machinist, v. 103, Dec. 14, 1959, p. 132-134. 


3707 A New Electro-Slag Welding Process. The Rockweld- 
Vus ‘Vertomatic’ electro-slag welding machine differs from 
the Russian machines in having articulated water-cooled shoes, 
automatic control of the shoe motion and flux feed, and in 
using a special composite wire. Factors affecting weld-metal 

roperties are discussed in detail. D. J. W. Boag and W. K. B. 
Marshall. British Welding Journal, v. 6, Nov. 1959, p. 507-515. 


3708 Site Welding of Large Diameter Studs at the Velin- 
dre Cold Mill. Describes the fatigue tests carried out to 
determine the most suitable form of stud, and the conditions 
under which the work was carried out. R. W. Taylor and 
A. G. Senior. British Welding Journal, vy. 6, Nov. 1959, p. 
514-520. 


3709 Alternating Torsion Tests on Welded Box Sections. 
Thin-gage box sections in mild steel, made from pressings 
welded together, are common units of construction in the 
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motor-car industry. Reports on results of alternating torsion 
fatigue tests on several specimens welded by the carbon-arc, 
metal-arc, and spot welding processes. R. P. Newman, T. R. 
Gurney, and G. Coates. British Welding Journal, vy. 6, Nov. 
1959, p. 534-541. 


3710 Bonding and Welding: Ideal for New Aerospace 
Materials. Basic studies pave the way for wider use of these 
processes on new materials. George D. Cremer and G. W. 
Oyler. Space/ Aeronautics, v. 32, no. 5, Nov. 1959, p. 63-66. 


3711 New Materials Pose Problems for Mechanical Join- 
ing. Radically new fastener techniques coming up; induction- 
heating dimpling holds promise; extensive use of automation 
is forecast. Irwin Stambler. Space / Aeronautics, v. 32, no. 5, 
Nov. 1959, p. 73 + 5 pages. 


3712 Welding Safety “Why's”. WE introduces its special 
safety issue with this article detailing the “Why's” of safety 
devices, precautions and rulings. Welding Engineer, v. 44, 
Dec. 1959, p. 29-32. 


3713 From England . . . Semiautomation in Resistance 
Welders. Douglas D. Williams. Welding Engineer, v. 44, 
Dec. 1959, p. 46-47. 


3714 Welded Structures Dominate Bridge Competition 
Awards. Welding Engineer, v. 44, Dec. 1959, p. 50. 


3715* Elevated-Temperature Properties of Modified Type 
347 Weld Metals. Varied weld-metal compositions are sub- 
jected to conventional elevated-temperature tensile, stress- 
rupture, and RP1 hot-ductility tests in an attempt to evaluate 
their properties. Thomas J. Moore. Welding Journal, v. 38, 
Dec. 1959, p. 457s-474s. 


3716* Transformational Behavior of Mn-Mo Armor 
Steels. Determination of behavior under conditions of heating 
and cooling associated with arc welding is discussed. E. F. 
Nippes, W. F. Savage, and J. M. Paez. Welding Journal, 
v. 38, Dec. 1959, p. 475s-481s. 


3717* New Developments in Brazing High-Temperature 
Nickel-Base Alloys. Self-fluxing brazing alloy, consisting of 
a Pd-Ni alloy modified with Li and B, shown to be satisfactory 
for brazing Ni-base alloys containing Al and Ti. E. H. Kinelski 
and J. B, Adamec. Welding Journal, vy. 38, Dec. 1959, p. 


482s-486s. 
3718* Effect of Arsenic on Weldability and Notch Tough- 


ness of Mild Steel. Literature survey and experimental work 
are undertaken to assess the influence of As on the weldability 
and notch toughness of mild steel to API Grade B specification. 
Welding Journal, v. 38, Dec. 1959, p. 487s-496s. 


3719* Tungsten-Are Welding of Tantalum. This is the 
most versatile method for joining Ta, but greater preparation 
is required to provide good protection and quick chilling. 
L. R. Haslip and B. S. Payne. Welding Journal, vy. 38, Dec. 


1959, p. 1165-1174. 


3720* Tungsten-Are Welding the Root Pass of Power- 
Pipe Joints. Results of literature survey and industry-corre- 
lated information on satisfactory shop- and _ field-fabrication 
practices are included in this Pipe Fabrication Institute Report. 
Robert W. Bennett. Welding Journal, v. 38, Dec. 1959, p. 
1175-1181. 


3721* Control of Process Variables—Key to the Success- 
ful Welding of Foil. The fusion welding of plain butt joints 
in foil has been found to be feasible by the inert-gas-shielded 
W-are process. John Campbeil. Welding Journal, v. 38, Dec. 
1959, p. 1182-1191. 


3722* Weldability of 17% Chrome Steel With Titanium 
Addition. The article brings, in a popular way, items of in- 
formation on welding, especially on the weldability of 17% 
chrome steel considerably improved by Ti addition. This per- 
ception is proved by photographs of a welded joint, where the 
favorable influence of Ti shows in a transition without brittle 
disintegrating phases. (In Czech.) Svatitelnost 17% chromové 
oceli s prisadou titanu. Miloslav Vyklicky and A. Zapletalek. 
Zvdranie, v. 8, no. 10, Oct. 1959, p. 299-301. 
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3723* Magnetic Properties of Electro-Slag Welded Joinis, 
Deals with the problems of large shaft fabrication for electric 
machines, electro-slag welding being used. The magnetic pr 
erties of welds made in this manner are considered. (In Slovak.) 
Magnetické vlastnosti zvarového spoja vyrobeného zvaranim 
pod roztavenou troskou. Martin Mosny and J. Némec, Zvérg. 
nie, v. 8, no. 10, Oct. 1959, p. 301-304. 


See also: 3345 (adhesive joining of die castings). 


MISCELLANEOUS 


3724* Edueation for Development. The education needed 
for development is education at all levels and in practically 
all forms in the under-developed nations. If the developed 
countries, the richer countries, of the world accept an obliga- 
tion to share some of their educational resources, there is an 
obligation also on the less developed at least to refrain from 
making the sharing more difficult by exaggerating political, 
linguistic, and psychological obstacles. Sydney Caine. Advance. 
ment of Science, v. 14, Dec. 1957, p. 191-200. 


3725* Conditions Under Which a Centralizer of Matrix 
Multipliers Is a Sealer Quantity. If the commutator algebra 
of the subspace P,, having a basis of matrices F,,, is an algebra 
with division, then it coincides with the algebra of scalar 
matrices. (In Russian.) Ob usloviiakh skaliarnosti tsentralizatora 
matrichnykh mnozhestv. V. S. Eisenshtat. Akademiia Navuk 
Belaruskaia SSR, Doklady, v. 3, no. 3, Mar. 1959, p. 83-86, 


3726 Effective Administration Requires Seven Objectives. 
Discusses the basic aims and problems common to all admin- 
istrative work. Ray E. Brown. American Business, vy. 29, Dec. 
1959, p. 17-20. 


3727 Communication Created Organization That Tight- 
ened Cory’s Sales-Factory Liaison. Continuous, direct, and 
sometimes heated meetings between the sales force and factory 
led to a new organization built around a sales-history form 
that is the main artery of communication. Charles F. Johnson, 
American Business, v. 29, Dec. 1959, p. 26-29. 


3728 Stepping Into Management. Stepping into manage- 
ment from engineering is being done more and more. Shows 
how an aspirant to management may take stock of himself 
and how he can better prepare himself for this important step. 
Merritt A. Williamson. American Ceramic Society Bulletin, 
v. 38, Nov. 1959, p. 668-671. 


3729* Linear Differential or Difference Equations With 
Constant Coefficients. H. L. Turrittin. American Mathemati- 
cal Monthly, v. 66, no. 10, Dec. 1959, p. 869-875. 


3730* A Generalization of the Trigonometric Functions. 
Considers Euler's result on [ (%), Euler’s beta integral and 
the geometric roles played by the trigonometric functions in 
Euclidean spaces. Shows that the functions are hyperelliptic 
in general and investigates the circumstances under which they 
have a real period. David Shelupsky. American Mathematical 
Monthly, v. 66, no. 10, Dec. 1959, p. 879-884. 


3731* Automatic Warehousing. The Concept. 1. Con- 
sideration of all factors is required for successful automatic 
installations. Gilbert I. Ross. Automation, vy. 6, Nov. 1959, 
p. 86-89. 


3732 The Message of Science. Science must be accepted, 
not for its fruits alone, but for the ideal of rational thought 
which it can carry to its highest culmination. Paul Weiss. 
Bulletin of the Atomic Scientists, vy. 15, no. 7, Sept. 1959, 
p. 274-277. 


3733 Some Reflections on Science and Society. The be 
havioral sciences with roots in biology and applications to 
society, by testing the value of the values by which we live, 
may come to furnish an enduring antidote to the irrational 
human conduct. Hudson Hoagland. Bulletin of the Atomic 
Scientists, v. 15, no. 7, Sept. 1959, p. 284-287. 


| 


